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A Terrible Boiler Explosion and Its 
Lesson. 

A most disastrous boiler explosion ox 
curred on the afternoon of November 22d 
at the Graves Elevator Works, Rochester, 
N. Y., accompanied by circumstances 
which make it peculiarly worthy of more 
than passing notice. The boiler plant was 
a thoroughly first-class one in every rt 
spect. There were two boilers, only one 
of which was in use at the time of the ex 
plosion It was not old, was well made 
and well taken care of. There is absolute 
ly no evidence of carelessness or of im 
proper conditions, so far as they could 
have been known at the time. The usual 
pressure of 90 pounds was on the boiler at 
the time of the explosion. The effects 
wer? such as should be expected The 
boiler was practically blown to pieces; 
walls were knocked down, and_ bricks 


were thrown, some of them to a great 


distance. The only two persons in the 
boiler room were instantly killed, and 
buried under the debris. Three others 


were seriously injured, and several re- 
ceived slighter wounds. One of the men 
killed was the regular fireman of the 
boiler, and the other was Patrick Shields, 
an inspector ol the Hartford Steam Boiler 
Inspection and Insurance Company. Mr 
Shields had been in the boiler room not 
more than five minutes, and was found 
seated in a chair, covered with bricks and 
other material, and shockingly mutilated. 

The following extract from a letter from 
J. M. Allen, president of the Hartford S. 
B. I & I. Company gives some additional 
information, and also reveals the probable 
cause of the explosion: 

“The boiler which exploded in the 
works of the Graves Elevator Company, 
of Rochester, N. Y., by which one of our 
inspectors lost his life, was a boiler that 
was only four years old. It was 66 inches 
diameter, 16 feet long, constructed of 34 
inch steel plates; dome, 36x 39 inches 
There were 98 3-inch tubes; was well built 
and well set, and the boiler room was re 
garded as one of the best equipped in that 
vicinity. When the boiler was constructed, 
the plates were all tested by coupons be 
ing sheared from their edges, and the tests 
were very thorough and very satisfactory. 

“Now, as to the cause of the explosion, 


our chief inspector has made a careful 


examination, and has satisfied himself that 


it resulted from one of those incipient 


cracks that are hidden in the joints by tl 


1 


over lap of the sheet We have tound 


several similar cases. The cracks are 


located that they cannot be discovered by 


an inspection, as from an internal inspec 
tion the inner lap does not show any frac 
ture whatever, and the outer lap cove1 


the fracture which has not worked throug! 


the plate. As to the cause of this kind oi 


fracture, we have pretty well satisfied out 


selves that it comes from an ettort t 


bring the plates together at the edges after 


they have been rolled; that is,the oute1 


sometimes ‘cocks up’ a little above t 
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CRACKED BY THE 


lowe! plate and 1s brought into place by 
hammering. We are led to arrive at 
conclusion from the fact that, in visiting 
boiler works, we have seen this kind o 
practice, and have protested against it 


ent Ifa 


it is very liable to start an incip 


ture which. under the conditions of u 


and pressure, 1s liable to develop nto 

dangerous weakness. There seems to b 
no other well-founded reason for such a 
weakness being developed. The holes ar 
punched in the plate and: considerable 
metal is taken out, and then the effort to 
bring the lap of the plate together would 
be liable to bring a pretty severe stress 


at the points where the plate is forcibly 


bent 


“I do not wish to be hypercritical in re 
gard to the construction of boilers by the 
better class of boiler makers, and could 
not say that this was the practice in the 


works where this boiler was made; for 


the boilers were regarded as first class in 
material and workmanship. At the sam 
time, here seems to be a point which it 


is well to consider, and which we have 


MAKER 


enemies B t 
e hive miunute was chat 

be tender, when the ex 
er without i moment 

I we can learn, without 
he escaping steam lr} 

the fragment showed a 


de of the boiler, which 
n three sections of plate 


ruptured was up out 


ie distance, and was covered 


] + 


cwork of the setting I do not 


spection, save cutting the 


could have detected this 
had been no indications of 


is we are able to ascertain 


on whatever of any weak 


‘rack was there.” 


writer knew Mr. Shields 
h 


a number of years as a shopmate, and 
en met occasionally since he was 
n the service of the Hartford company 
excellent boiler maker, thor 
formed as to the best boiler 
and was a faithful, thorough and 
tor That he should have 


under the circumstances nar 
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rated, is one of the remarkable facts of 
life which continually challenge fiction. 
In this connection, it seems to be no 
less than our duty to reproduce from the 
Locomotive’ a portion of the article 
which it has twice printed upon this dan 
ger which lurks unseen in boiler con 
struction. The article referred to was en 
titled “Cracked Plates.” 
ciully bearing upon the cause of the ex 


The part espe 


plosion referred to above is as follows: 
“The accompanying cut shows a crack 
due to a different cause, and it ought to 
carry with it a useful lesson. It represents 
a piece of plate that was cut from a boiler 
in active service, and which was believed 
to be in good condition. The boiler from 
which it was taken was 48 inches in diam- 
eter, with tubes 15 feet long, and the plates 
vere of steel, '4 of an inch thick. The 
piece of plate shown in the cut formed 
the edge of one of the sheets, where two 
sections of the shell were united by a 
longitudinal, double-riveted lap-joint. It 
was taken from the upper part of the 
boiler, and was not exposed to the fire. 
It contained one well-marked crack ex 
tending completely through the plate, be 
sides many other shorter ones running 
into one another in all sorts of ways, 
some of them extending through the 
plate, and others not quite through it. Atl 
these cracks were entirely covered by the 
inside lap of the joint, so that they could 
not be seen from the interior of the boiler: 
and on the outside, the boiler was covered 
at this point by a thick layer of non-con 
ducting asbestos covering. We mention 
these points in order that the reader may 
understand how easy it would be to over 
look this defect. Yet it would not be put- 
ting the case too strongly to say that al 
though the boiler appeared to be in good 


€ of 


condition, it was actually on the verg 
explosion. For a considerable distance 
along the joint the strength of the plate 
was entirely destroyed, and at other places 
it was held together by the merest skin ot 
metal, as was afterwards shown by break 
ing the plate across along the line of the 
cracks. The fractured area was almost en 
tirely black, though bright spots were 
noticeable at intervals of two or three 
inches or so 
“The cause of this defect will be ‘suf 

ciently obvious to those who are familiar 
with the processes ol boiler making. In 
rolling plates into the eylindrical form, 
preparatory to riveting them up into 
shells, it is customary to bend one end ol 
the plate to what is judged to be the 
proper radius, by the use of the sledge- 
hammer. The plate is then run through 
the rolls and rolled into shape, the end 
that was previously bent being introduced 
first. When the plate has been rolled all 
but the last 5 or 6 inches, the last end slips 
off of the first roll, and the rolls can no 
longer “grip” the sheet. The result is, 
that the last end of the sheet is not bent 
to the proper radius, but remains straight, 


or nearly so 
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“In order to bring the outer lap to the 
proper curvature, it is customary for one 
man to hold a sledge against the project- 
ing edge of the lap, while another work- 
man strikes the shell on the inside. In 
this way the lap is bent down into place, 
and after the shell has been brought to 
conform with the ‘sweep’ or templet, it 
every part, it is ready for riveting. 

*Now it will be seen that the treatment 
required for bringing the laps together in 
this manner is rather violent; and it fol- 
lows that nothing but the best of materials 
will stand it without being greatly dis- 
tressed and permanently weakened. Un- 
der the sledging operation the material is 
likely to be strained beyond its elastic 
limit, unless it possesses great ductility. 
The greatest strain on it comes on the 
outer lap, at or near the line where it 
touches the inner one, or along one of the 
lines of rivet holes, where the plate is 
weakened by the loss of material. We 
have no doubt that the cracks shown in 
the cut were started in this way, and that 
they afterwards crept into the plate grad 
ually as the boiler yielded slightly under 
varying pressures, until they reached 
the highly dangerous state described 
above. 

“If the sledging were done while the 
sheet was hot, it would not be so objec 
tionable; but the great majority of boiler 
makers will not attempt to heat the plate 
before sledging the lap down, because 
when the sheets are hot they are apt to 
buckle out of shape and give great trouble. 
If the sheets are to be sledged cold, the 
proper way to do it is to bend each end 
to the proper radius before beginning the 
operation of rolling. A convenient way 
to do this is to lay the ends of the sheet 


over the upper roll, and bring it down to 
the proper radius very gradually 

“In the early days of steel boilers, be 
fore the manufacture of that material was 
understood as well as now, plates were 
much more apt to be injured by sledging 
than they are at present. Steel having a 
high tensile strength is almost certain to 
be deficient in ductility; and tor this rea 
son it is customary, in the specifications 
sent out from this office, to make the 
maximum allowable strength of plate 
65,000 pounds to the square inch, when 
such plate is to be exposed to the fire. 
We also specify that the steel used shall 
show an elongation of 25 per cent. in a 
length of 8 inches, that it shall show a 
reduction of area of not less than 56 per 
cent., and that its elastic limit shall be 
at least 50 per cent. of its ultimate strength. 
The plate should also be capable of being 
bent double and hammered, when either 
hot or cold, without showing cracks; and 
it is also desirable that it should stand 
this same test after being heated and 
quenched in water. Steel that possesses 
these qualities makes excellent boilers, 
and it will stand a great deal of abuse in 
the boiler shop without developing defects 


in after service.” 
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Some Changes in Patent Office 
Rules of Procedure. 

The Patent Office has promulgated, as 
of date of November 19, 1897, some im 
portant amendments to the Rules of Prac- 
tice, to take effect January 1, 1898, and 
applicable to all applications for patents 
filed on and after that date. The purpose 
of the amendments is to conform the prac- 
tice to the changes in the patent statutes 
which became the law in March last and 
go into effect the first of January of next 
year. They will materially curtail the 
rights of inventors and their assignees to 
obtain patents, the most important points 
of the amendments being the following: 

“1, Whereas, heretofore, the fact that 
the subject-matter of an application had 
been patented or described in some print 
ed publication, before the filing of the 
application, would not prevent the issue 
of a patent, provided satisfactory proof 
were given by affidavit that the inventor 
did, in fact, invent the subject-matter of 
the application before the date of the 
printed publication, or of the prior foreign 
patent, or of the filing of the prior United 
States patent; under the amendments, 
the date of the printed publication or prio: 
foreign or United States patent is tw 
years earlier than the date of the filing o 
the application, the issue of a patent on 
the application is absolutely forbidden, no 
matter whether the later applicant is in 
fact the prior inventor or not.’ 

The practical effect of this chang 
should be to incite inventors to much 
greater care in permitting published de 
scriptions of their work, and much greatet 
diligence in applying for patents 

“2. Whereas, heretofore, the issue of 
foreign patent to an inventor would not 
prevent him from obtaining a patent for 
the same invention in the United States. 
unless the foreign patent had expired be 
fore the application was made here, or 
the subject-matter had been on sale or in 
public use here for two years or more 
before the application: under the new 
practice, if the foreign patent was applied 
for more than seven montlis before the 
application is made here, the issue of + 
patent here will be absolutely prevented.” 

This provision will especially concern 
foreign inventors, who will now be com- 
pelled to take timely steps to protect their 
inventions in this country, and will not 
be able to wait until their inventions have 
been patented abroad. Particularly will 
this provision affect applicants for prior 
German patents, the time required to ob- 
tain a patent in Germany being at least as 
great as it is here. 

“3. Whereas, under the existing law, 
the grant of a prior foreign patent limits 
the time of a later United States patent 
to the same inventor, so that the United 
States patent is granted only for the resi- 
due of the term of the shortest foreign 
patent; under the amendments, the United 
States patent, if granted, will, in all cases, 


remain in force for seventeen years 
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same pay per piece as he had under pre 
vious day pay. 


Labor cost for the original yearly 


PrOGUCE -..5 6.00 puppies Gr eawne $1,000 
Material cost for the original yearly 

OPOMACE com ic as onctwssinnes Sov 
ORO SOME OER 665 ov cdwic mien sre awiecaats 675 
Added fixed charges due to new 

6 atta waace tec aes 100 
Total cost for the original yearly 


product 


Selling price remains as before.... 2,805 

New profit on the original yearly 
DPOGUCE 5..5050565 ies eS peieaae eee 

The new annual ) eae a eee 8 6, 
profit rate j 2575 ° ug 

As this is less than the original annual 


profit rate, it shows that either the extra 
compensation to labor, or the outlay for 
new tools, or both, were not well advised. 

i 


division, the 


By the second method, third sub- 
increased profits are due to 
10 per cent., as be 
the 
of labor for a given time, with a change 


a time-saving of, say, 


fore, involving an increase in cost 


in the cost of labor for the job, but with 
Those 


conditions when the workman is 


out change in the fixed charges. 
are the 
induced to work faster by being paid bs 
the 
than formerly, but the price itself being 


less 


piece, so as to make more per day 


than was paid under the day-pay sys 


tem No new tools provided. Under 
this plan come such methods as piece 
work, and the various premium plans, 


such as H ilsey’s, crc. 


Labor cost of the original yearly 


MES id cieed pie soaqensenees $900 
Mateiiai cost of the original yearly 
product Lea ames 800 
Added premium paid to labor 50 
Fixed charges of the original yearly 
MUMUNEN crrc sara Salercnitin pre eae nie eae 075 
Total cost of the original yearly 
product $2,425 
Selling price remains as before... 2,805 


New 
product Tare ieSGca iota do wie asaden 
The new 
profit 
VI. By 


last subdivision, the increased profits are 


profit on the original yearly 


Pel 8] 
2425 


the second method, fourth and 


annual ) 


17.4 % 
rate j a4 


O.Y 


due to a time-saving of, say, 10 per cent., 
as before, and involving an increase in 
the cost of labor for a given time, with a 
change in the cost of labor for the job, 
and with an increase in fixed charges 
These are the conditions when additional 
facilities for turning out work are pro 
induced to 
make use of them by being given a higher 


vided, and the workman is 
price per piece than he received under the 
old day-pay rate, so as to make more pay 
per day than before: the new piece price, 
however, being less than was paid under 
the day-pay system. This method also in- 


cludes the plans known as_ piece-work, 
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Halsey’s premium plan, etc.; the em- 
ployer, however, being put to added ex- 


pense in the providing of tools. 
Labor cost for the original yearly 


product 
Material cost for the original yearly 
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Selling price remains as before.. 
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great and in- 


creasing value of time-saving, take a case 


as 


follows: 


fixed charges, $300; total, $1,000. 


ing price, $1,100. 


cent. in capital invested. 


table 


at 


what 


an 


Profit $100 = 
Note from the 


increasing 


rate 


Material, $300; labor, $400; 


Sell- 


IO per 


the 
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returns come in for each added time-sav- 


ing: 
Time saved 4@....... 0 10 2 30 40 50 
Annual profit. @... 10 WwW 30 44 6&8 90 


Annual net profit on 
$1000 capital...... 100 200 300 440 630 900 
In all of these calculations profits have 
been figured out on the supposition that 
the original product turned out before 
instituted occupied a 


time-saving was 


year’s time. It will be found advantag- 
eous to reduce every case arising in prac- 
tice to this basis, as it affords a ground 
of comparison, and also because all profits 
are universally referred to a rate per cent. 
The 


lined are arranged below in a diagram- 


per annum. various methods out- 
matic manner, permitting a general over- 
sight and the ready identification of any 
particular case. As all calculations are 
most tersely expressed and easily solved 
when reduced to equations, the proper ex- 
pressions are given with each method. As 
it is usual to consider the fixed charges 
as a ratio on the labor cost, which ratio 
equals the fixed charges for a certain 
time divided by the labor cost for the 
same time, this ratio has been introduced 
the An examination ot 
will that the 


of the new annual profit rate, P,, etc., are 


into formule. 


these show expressions 
of the same general form; the variation 
in the results is due to the change in those 
expressions giving the value of the total 
cost under time-saving of the same prod- 
uct that was originally produced in a 
year, 

\s grouped in a bunch, the formul.c 
given have a somewhat terrifying aspect 
to people not used to putting their rules 
into this really simplest possible form, 
but the work involved in the solution by 
their aid is really very little; even this may 
be reduced by the use of the diagrams 
The 


solution possesses many advantages over 


given. diagrammatic method of 


the arithmetical one; first, because it re- 
duces labor, where, as here, the formula 
(this 


each 


contains numerical constants be- 


cause their calculation for case is 
eliminated, due to the fact that they are 
computed once for all in the construction 
of the diagram); second, because errors 
of any magnitude are less likely to creep 
in; third, because they admit quickez 
work; fourth, because any of the quan- 
tities involved can be found at once with- 
out the 
tion; and last, because the diagram pre- 


sents directly to the physical eye the rela- 


having to first transpose equa- 


tive bearing and value of the various 
quantities involved. 

Diagram B will answer any question 
as to annual profit rate, profit rate on 
job, rate of time-saving and total cost. 

1. Suppose that the selling price T + 
by the total cost b of a year’s product 

I.I; as no question of time-saving S 
is involved, S =o. Find 1.1 on the verti- 
cal scale to the left, and refer it horizon- 
tally to intersection with the first slant 


line marked S = 0, and then refer down- 


wards to the scale at the bottom, where 
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read the annual profit rate equal 10 per 
This is also the profit rate on the 
the 
rate, if the time taken for the job is more 


cent. 
job, as distinguished from annual 
or less than a year 

2. Suppose that by a Saving of 10 per 
cent. in time the ratio of selling price 7 


— total cost after time-saving of the prod 


uct originally turned out in a year 1.18, 
as found from diagrams C or D by a 
method given later, and that the new 


Find 1.18 
and refer 
that 


then 


annual profit rate is wanted 


on the left-hand vertical scale 
it horizontally to with 
line § 


downward to the 


intersection 


slant marked 10 per cent., 


1 


bottom scale, where 


" ony 
21-937 


is crossed by a slant line S marked 50 
per cent., and this is the required time- 
Saving 

4. Or suppose that it is desired to in 


he annual rate to 20 per 


pronht p. | 


cent., while the greatest possible time 
saving is estimated at 10 per cent; having 
the selling price, the permissible cost 1s 
wanted On the bottom scale find the 
annual ce ired pront rate, 20 per cent., 
and trace this upward to that slant line S 
marked with the estimated time-saving 
10 per cent.; then trace horizontally to 
J 
1 . , f 
the scale a n ft where read 1.15 
+} J } 
if t c Ing price j S25 it tollows 
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SCALE OF ANNUAL PROFIT RATE IN ‘He r » et 
al ) 
DIAGRAM B FOR FINDING ANNUAL PROFIT RATE, ET¢ BY FORMUL.E 
OF SCHEDULE A 
read the answer, 20 per cent It figures that the cost wanted must not exceed 
out as 20.1 per cent., which is practically 28 sat 
near enough. 1.18 ee 
3. Suppose that the selling price 7 In orde r to avoid « ontusion, only those 
by the total cost after time-saving of the slant lines corresponding to each 10 per 


product originally turned out in a y 


is 1.15, that the annual profit rate desired 


is 30 per cent., and that it is to be found 


how much time must be saved to bring 


, T 
about this. Find - 1.15 on the left- 
/ 


hand vertical scale, and pencil in a hori 
the 
30 on the bottom 


zontal _ trace-line various 


slants; then from i. 


crossing 


scale trace upward to intersection with 


the horizontal first noted; the intersection 


cent. time-saving have been drawn in; 
the heavy verti 


line starting from P = 


50 is divided into 10 spaces between each 
10 per cent. of time-saving, so that each 
division represents I per cent.; slant lines 
starting from the corner may be readily 


drawn in through the proper division for 
any desired rate of time-saving 

From the foregoing it is apparent that 
this diagram B is of use independent of 


1 


the manner in which the time-saving has 
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the bottom scale at the value 9; then trace 
horizontally back over the middle series 
of slants, and note the intersection with 
the vertical from selling price 7 propor- 
7 


about 
hb 


tional, 28.05; this is at 13 = 


1 
Entering diagram B with this value gives 
an annual profit of about 14.4 per cent. 
Che correct value, as determined numeri 
cally, is 14.8 per cent 

It may occasionally be the case that in 


introducing new tools and machines the 


old are sold; then subtract the sum 
realized from the material cost extra 
charges. Should it be greater than the 
material cost extra charges, then the 


ditference is to be used, with a slight 


change in the use of the diagrams C and 
I); instead of following the intersection 
with the heavy vertical in the right-hand 
series of slants upward on the positive 
or +- side, it is followed downward toward 
the left on the negative or side 
Example V is quite similar to II, with 
the that, added 


is the labor cost that is 


difference instead of 
fixed charges, it 
increased by a premium / $50; this has 
to be added to the material cost of $800 
pointing two places off gives a propor 


tional, of 8.5 Diagram C is used pre 
( isely as just noted, the scale of the series 
of parallel slants at the right hand being 
the total of 


also proportional to extra 


labor material cost 
Example VI, also, is treated after the 


manner of IIT and III, with the difference 


that both fixed charge and labor costs 
have been increased, the former by $25 


and the latter by $50, which added to the 


material give $875; as before, point off 
two places from this sum, leaving it pro 
portional to 8.75, which is therefore the 
the 
vertical trace is to be taken over the right 


bundle of slant 


right-hand scale value from which 


hand parallel lines on 
diagram C. 
Example II1I—This is to be solved by 


using diagram D \s in all previous 
point off two places from the 


cost ] 


portion il 10, 


examples, 
labor $1,000, leaving the pro 


and similarly get selling 


price 7 $2,805 proportional to 28.05 
As the ratio of fixed charge to labor cost 
R 0.75, find this value on the left-hand 
scale and trace it horizontally to the time- 
saving slant line S marked with the value 
under consideration, 10 per cent.; trace 
the and 
parallel with the nearest of the slant guide 


this downward to bottom then 
lines to the extreme bottom of the dia 
gram, and then vertically upwards to in 
that 
tional to the labor charge marked 10, then 


tersection with slant line propor 
horizontally to the heavy dividing vertical 
of the extreme right-hand series of paral 
lel slant lines, then slant upward to inter 
section with that vertical raised from the 
material cost proportional 8, then hori 
zontally to intersection with a vertical 


from the selling price proportional T 
28.05. 


This intersection lies between 
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, 
bs 
this value enter diagram B, and find the 
annual profit rate 14.4 per cent. 
Example IV. Except for the fact that 
extra of $100 


I.t and 1.2 at about 1.113. With 


there is an fixed charge 
for new tools, this ts quite similar to IIT, 
and is therefore to be solved by the same 
diagram D. Trace fixed charge and labor 


ratio R 0.75 to slant 5 = 10 per cent., 
then vertically down, then parallel with 
the slant guide line, then vertically up to 
labor cost L proportional 10, then hori- 
zontally to right to heavy dividing line 
of the right-hand bunch of parallel slant 
lines, then parallel with nearest slant to 
intersection with vertical from the scale 
value 9 proportional to the material cost 
+. extra fixed charges $900, then horizon- 
tally back to central bunch of slant lines, 
intersection with vertical 


where note 


trace from the scale proportional to the 


selling price 7 28.05; this takes place 
r i ee 
at slant marked 1.1 or slightly 
Os 
va ces i en 
less. With this value enter diagram 


? 


4 
B for the complete solution, as previously 
explained. It is found to give a profit of 
10 per cent., or less. As 10 per cent. was 
the original profit, less would mean a 
so that closer investigation is called 


loss, 

ior 

COST OF IMPROVFEFMENTS— 
OR LABOR PREMIUM. 

As by plans II, IV, V and VI, it costs 


something in extra fixed charges or labor 


JUSTIFIABLE 


to bring about the time-saving, the ques 


tion is raised: How much of a premium 


can be offered as an inducement to the 
workman, and how large an initial out 
18337 S45 1854 1st 


Periods from 
Highest to Lowest 
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now take diagram C, and from the inter- 
section of the proportional to selling 
price 7 2,805 (28.05), with that slant 


T ; 
representing > 1.09, pencil a_hori- 
} 
1 


zontal trace across the series of parallel 
slant lines at the right hand. Now refer 
the original labor cost L = 1,000, propor- 
10 to the fixed charge and labor 
to the 


10 per cent., then 


tional 


cost ratio Rk 0.75, then down 
time-saving slant S 
across to the o dividing line of the series 
of parallel slants at the right, and upward 
parallel with the nearest slant to inter- 
section with the penciled trace. Refer 
the 


where read 9.9 as proportional to the 


intersection downward to the scale, 
sum of the material cost and extra fixed 
charges. Add 
pointed off to get the proportional, giv 
ing $990. <As the is $800, 


this leaves $190 for extra fixed charges 


two places previously 


material cost 


As to what capital outlay this added fixed 
charge represents, is a matter to be esti- 
mated as follows: Say that the new tools 
are likely to have a useful life of five 
years, in which time they must, therefore, 
first the 


annual depreciation 20 per cent.; say that 


earn their entire cost, making 
the annual repair bills are likely to foot 
up another 10 per cent., then the annual 
fixed charge of $190 is 30 per cent. of the 
first cost, which makes the latter 


Too 
Igo 633. 
tv 


That is to this is the outlay beyond 


which it is not permissible to go; 


say, 
how 
nearly it may be approached is a question 
of judgment. 

The added premiums and fixed charges 


for the other cases are found in the sam 


1891 
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PIG IRON AS A 


lay is justified? The answer is, evidently: 
Any expenditure less than will bring the 
new annual profit rate to equality with 
the old; the the the 
greater the inducement to enter upon the 


greater difference 


new plan. Take example I as a typical 
case, and suppose that while no induce- 
ment is offered the workman in the shape 
of extra pay, he is provided with new 
tools that will allow him to increase his 
output so as to save IO per cent. of time 
The 


original annual profit rate is 10 per cent. 


without increased personal effort. 


Then the new annual profit must not be 
less than 10 per cent., and should be more. 
Take diagram B and refer 10 per cent. 
on the bottom scale to the time-saving 
slant S = 10 per cent., then refer to the 


scale at the left, where read 1.09: 


TRADE 


BAROMETER. 


manner as just described for I, by use of 
diagrams B and C for V and VI, while 
for IV diagrams B and D are employed 
the a 

Calculations by the for 


In conclusion, a word as to 
curacy of results: 
mule given in schedule A will give cor 
rect results within as many places of deci 
mals as anyone will figure; the diagrams 
will give results that are near enough for 
most cases; limitations are brought by 
their small size, as the editor would prob- 
ably refuse utterly to restore his paper to 
its original size for their accommodation 


A A A 


Pig Iron as a Trade Barometer. 

It was Lord Beaconsfield who pointed 
out that the chemical market was an indi- 
cator of the trade conditions of the world 
When trade and 


chemicals were active, 
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manufactures flourished, and when the 
chemical market was depressed, trade 
languished. F. S. Evans, of the well- 


known bicycle firm of Evans & Dodge, 
Windsor, Ont., that pig 
even better than chemicals as a trade ba- 


shows iron is 


rometer, as it is the only great staple that 
is affected by nothing but the law of sup 


ply and demand. Mr. Evans has, with 
great patience, worked out the aceom 


panying graphic table, showing the fluc 
tuations in pig iron back to 1834, these 
being taken from American prices cur 
rent, as quoted in the markets and trade 
papers. It is remakable with what exact 
regularity the periods of high and low 
prices recur, not only in these short cy- 


cles. but in the long cycles. For instance, 


taking the range of highest prices, we 
have a long cycle of eight years, nine 
years, and ten years, recurring in the 


same period as time goes on; and in the 
lowest points there are similar periods of 
nine years, seven years, and eleven years, 
which are repeated in regular order fron 
1834 till now. Projecting thelines forward 
into the future, we findthat prices will con 


tinue to rise till they reach their highest 


point in 1899. It may be noted that the 
present tendency of prices in pig iron 
confirms the correctness of Mr. Evans’ 
instructive table-—The Canadian Engin 


eer 

A A A 
Swiveling Cold Saw. 

The field of work of the cold-saw 


ting-off 


cut 


} 


machine is chiefly in bridge and 


structural iron works, where it is used 


for cutting beams, channels, etc., to 
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tory. The beam to be cut occupies the 
same position regardless of whether the 
cut is to be square or angular, the ma 
chine being swiveled upon its base in the 
latter the saw at the 


case to present 


proper angle to the work. The machine 
will be seen to be electrically driven—a 
plan which offers obvious advantages in 
the circumstances, owing to its flexibility 
of connection 


. £56 
The Caveat. 


Can anyone give a good reason for the 
presence of the caveat in Patent Office 
practice? Has it any use beyond being 


an opportunity for the inventor to pay 


the government $10 and his attorney a 
larger fee? 

The caveat is merely a notice to the 
Patent Office that the inventor is experi 


menting with a device, and desires more 


invention. The life 
. @ 
and its only function is to obtain 


Patent 


time to complete his 


of a caveat is one ye conveys no 


rights, 
from the 


iveator a notice 


for the c: 


Office if another inventor makes applica 


tion for a patent 
It does not, 


an application that was 


| 
upon the same 


invention 


1 


} » 
nowever, Cai tor notice oO 


ready filed at the time of the filing of th 


caveat. 
In an interference suit, which 1s a con 
test between two nventors to establish 


priority of invention, the date of the re 


the invention |} 


Just what 


duction to 
great influence upon the result 
constitutes reduction to practice varies in 


compl 


different cases It in fact, a 








SWIVELING 


Very has to be 


at an angle which, if 


cut 
the 


length often the 


made machine 
is stationary, necessitates the employment 
of a large fan-shaped space on the floor, 
this space being practically lost for other 
work 


} 


The machine shown in the accompany- 


ing half-tone has been designed for places 
fan-shaped space is not 


where such a 


available, or where it is considered of 
sufficient value to more than offset the in- 
creased cost of a swiveling machine 


The illustration is almost self-explana- 
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tion of the invention, not necessarily to a 
commercial form, but certainly to 
operative form An application for 
patent, even if a model of the invention 


has not been tried or m ide, ope rates aS a 


that 
and 


constructive reduction to practice 


is, provided that the application 


drawings are sufficiently complete to 


demonstrate that the invention is opera 


tive In such a case, however, the date of 


reduction to practice would probably be 
held to be the date of filing 
successful ex- 


A working model or a 


periment constitutes a reduction to prac 
tice 

The date of the conception of an idea 
also has great influence upon the result ot 
such is t but is between two inventors, 
one ot wiht was the first to conceive the 
idea, but delaved reducing it to pra 
tice in any way, while the other was later 
in conceiving, but was the first to reduce 
to practice, the latter would,in most cas¢ 
win, unless the former could prove goo 
reason ’ his de t\ 

In a caveat, the ca itor required to 
state that his invention is incomplete, and 
that he wishes more time to complete it 
a very damaging admission to have on 
record, if he should eve! become a party 


to an interterence Lhe incon pletene 

might afterwards prove to have been 
} } ] 1) 

merely a matter of detail; but it will sti 





practice before the date o fl 
caveat, and opponent will 
contest almost in | own hand 
over, if the opponent 1 ictually 
in his dates, he is tempted to resort to 
unfairness and trickery to so trame 
testimony s to make it appear that 
date ot reduct practice l 
to that ot fi t eat 
In fact, the w er vet to sé 
idvantage \ t eat | \ 
could t | bt 1 in another 
mor ‘ 1 |e expensive If it 
nerely to estal the date of cor 
tion of | 1cit oO! he d ree Of prog 
of | entio ‘ really the « 
ect « t at ptior tte ed 
by two ‘ ff trustworthy hara¢ 
ter nad mm to betore 1 notary pu 
vill IsSwe | po © nd only co > 
5 ent \ | i method t ( t 
é nd ecret iveat filed nN 
thre Patent Otte vhere t | t ) 
+} 1h evetr ' d n nite <« thre 
t that it tated the rules that t 
\ | I Vel I I every ell 
to ten | mve ion to completio 
there anv great | tage in knowl 
t t anoth s apply i patent to 
the « P ‘ hy na ¢ olht d 
litiot nt wledge 
1 ght tord Ml ‘ eT } 
vento t 1 pat + sint 
ter on ted to other 
party mr thre ( ‘ ( t wo I still b 
possib t to win e could 
pro priority ¢ I or W et 
Patent © 1 t the pater t 
can dec re t Nn] t ori Vhole 
| efore ou have money to 
bur i t to throw aw ive 
nothing to do wit ‘ yveats 
HENRY F. NOVES 
25 XN sau treet N« \\ York 
A * A 
\ retrigerating ypany, in this cit 
is proposing to lay several miles of pipes 
and from a cenfral station to circulate a 
ireezing liquid ror the use of cold storage 
houses rKets tores, et 
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Mitis Founding—Il. 


MELTING, CHARGING AND MIXING. 
The fuel used in the Nobel furnace, as 


Part i, 


a large tank, sunk in the 


stated in is crude petroleum. It 


is stored in 
be constructed 


ground, This tank must 


of iron, not wood, and should be situ- 
ated near a railroad side track, for con- 
venience in handling car lots. From 
this tank the oil is pumped into a small 
one, having a capacity of six or sever 
barrels This small tank 1s placed on an 


12 feet above the fur 
may be fed to the 
It should be placed 


elevation of about 


naces, so that the oil 
burners by gravity 

in a situation remote from fire, as the oil 
is highly inflammable; if in the open air, 
the tank must be fitted with steam pipes, 
to prevent congelation of the fluid dur- 
ing cold weather. 

Before the furnaces are started, if they 
have been previously worked, the interior 
must be well examined, 
the 


these are liable to become obstructed by 


giving special 


attention to bridges and ports, as 


slag, after which a couple of shovelfuls 
of coke dust are thrown into the chambers 
and leveled The pots are placed In posi- 


tion, two in each hole, and the covers 


placed over. 

he oil is now allowed to flow into the 
pans until they are full, when it is ignited 
by burning paper in front. At first the 
fame will not extend into the first cham- 


ber, and dense volumes of smoke will 
issue from the stack. As the furnace 
heats, this will diminish, and, at the end 


of two or three hours, will have entirely 


disappeared. The first and second cham- 


bers will now have attained a dazzling 
white heat, and the flame will traverse 
the entire length of the furnace. As it 
takes about six hours to melt the first 
heat, if the furnaces are started at 1 
o'clock A. M., the metal will be ready 


when the workmen arrive at 7. Its con 
dition is ascertained by means of the iron 
rods. If hot enough, the quieting mix 
added, the metal is 
allowed to stay for five minutes, then is 
The the 
second chamber are moved forward, fresh 


ture is after which 


removed and poured. pots in 
ones put in their place, and the operation 
repeated. The furnace having now at 
tained its maximum temperature, each 
heat, when moved to the first chamber, 
will take 2'4 hours to melt. 

During the operation of melting, the 
top of the furnace must be kept as air 
tight as possible. If the third chamber 
is used, it must be opened as little as pos- 
sible, in order that the draught be not 
impaired. 

The melter will find his time fully oc- 
cupied in regulating the supply of oil, 
and in keeping the pans clean. 
account must 


On no 
allowed to coke 
up. The frequent use of a long steel 
chisel will be 


these be 


necessary to keep them 
clean. The holes in the center of the pans 
must be kept clear by means of a suitable 
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hook. 
the lower pans will empty, the flame will 
diminish, the temperature of the furnace 
set back, and 


Should they become slagged up, 


will fall, the metal will be 
time and money will be lost. The crucibles 
are always charged cold. The empty pots 


with their lids are placed on the scales 


and balanced; a certain proportion of 
gates and scrap is usually put in and 
snugly packed. All interstices are filled 


When the pot is 
The bot 


toms of old crucibles are generally used 


with boiler punchings. 
filled, its cover is placed on. 
for covers. They are cut off, with about 
4 inches of the side, and a hole is chipped 
through the bottom. When they are put 
on the crucible, the space inside the cover 
is filled with punchings through the hole. 
In this manner 100 pounds of metal is 
When melted, the pot 
On 


be recharged. 


put into each pot. 
is three parts full. rare occasions a 


pot may This is accom 
plished by adding more punchings from 
time to time as the charge sinks down. 

The metal must not be allowed to be 
come fluid before recharging, because the 
introduction of cold metal will solidify 
the mass, and time will be lost in melting 
The punchings, in recharging, are added 
by means of the gas pipe mentioned under 
the head of mixing. Each crucible, after 
being used, is thoroughly overhauled be 
fore being recharged, and if it is doubtful, 
This 


crucibles. 


aside. furnace is 
the 


limit, 


is thrown very 


hard on Three heats 
the and 
away at the end of the second heat than 
the third. 
the highly oxidizing nature of the flame. 
Such a 
the 


are 


more pots are thrown 


The cause of this is found in 


chemical 


the 


flame has a action on 


materials of which crucibles are 
composed, and cuts them away so rapidly 
that at the end of the second heat they 
their original 


are reduced to one-half 


thickness. This is a grave objection to 


this furnace, as, with a different furnace, 
the writer has taken an average of seven 
heats from each crucible, using the same 
charge. 
Mixing.—Non-carburetted iron, in set- 
ting, evolves gas so copiously that unless 
added to the 


castings will be porous—in 


something is prevent it, 


exceedingly 
fact, like a sponge. The materials used 
for this purpose are alloys of iron with 
manganese, silicon, aluminum, ete. 

Such alloys are known as ferro-man- 
ganese, ferro-silicon and ferro-aluminum, 
Cte. Sometimes two or more of these 
metals are alloyed together with iron—as, 
for instance, ferro-silico-aluminum, a 
combination of iron, silicon and alumi- 
num. Silico-spiegel is a mixture of iron, 
silicon and manganese. The name spiegel 
is abbreviated from spiegleisen, which is 
a grade of iron rich in manganese. These 


alloys contain varying proportions of 


iron. None but the richest alloys should 


be used for “mitis,” although the iron is 


necessary as a carrier. If large quantities 


are present in the alloy, more of the 


alloy must be used to produce the desired 
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result, and the steel will be rendered hard 
by the addition of so much carbon. 

As the action of these alloys has been 
discussed by abler pens than the writer's, 
the subject will not receive any attention 
here. 

The following charge will give a solt 
and tough metal, suitable for bicycle fitt- 
ings, etc.: 

I—65 pounds of boiler punchings 

35 pounds Swedish iron (horse nail 
scrap). 

Melt in covered crucible, and five minutes 

add this 


p< sund silico spiegel. 


before pouring, mixture: 


14 pound ferro-aluminum. 


2—For a medium mixture use: 
40 pounds gates scrap, etc 
60 pounds boiler punchings. 
Melt as above, and mix with: 
pound ferro-silicon. 
1, pound ferro-manganese 
A harder metal is: 
3—60 pounds gates, etc. 
40 pounds punchings. 
14 pound salt. 
pound charcoal. 
Mix as for No. 2. 
Hard metal: 
4—65 pounds scrap-tool steel (old ham 
mers, chisels, ete., but no files) 
35 pounds punchings. 
pound salt, 
pound charcoal. 
Melt and add: 
14 pound ferro-silico-aluminum (Cowles) 
14 pound ferro-manganese. 
The 
pieces the size of a filbert nut. 


“mixing” alloys are broken into 
They are 
introduced into the charge by means ol 
a 2-inch piece of gas pipe, having a fun 
nel at The 
through the hole in the cover of the fur 


one end. pipe is inserted 
nace into the crucible, through the hole 
in its cover. The alloy is dropped into 
the funnel, a little at a time; the pipe be- 
ing slightly jarred meanwhile, to prevent 
obstruction. 

POURING. 


MOLDING AND 


Owing to the extremely high tempera 
ture at which the metal must be poured, 
only the most refractory materials can 
be used for the construction of the molds. 
Ordinary molding sand is valueless for 
initis, as it fuses and evolves gas, which, 
being absorbed by the metal, makes the 
castings porous. The material which first 
naturally suggested itself, was the fire 
brick used in the construction of the fur 
naces. This was pulverized, sifted, and 
mixed with flour and molasses water. In 
this condition it was used as a facing, the 
molds being backed with ordinary sand 
As the castings turned out exceedingly 


rough, the next idea was, to coat the 
molds with some protective wash. As 
plumbago gives such excellent results 


on iron, it was tried, but found wanting. 
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The foundry with which the writer was 
connected, in its early days, tried almost 
everything that suggested itself as at all 
likely to lead to the desired results 
Amongst other things that were tried wer« 
whiting and magnesia. The first sub 
stance produced the most disastrous re 
sults, for, as might have been expected, 
under the intense heat, it was disinte 
grated and evolved carbonic gas so copi 
ously that the metal was violently ejected 
from the mold. Although the magnesia 
did not produce such violent results, it 
was none the less a failure 

Finally, the commercial white tripoli of 
the drug stores was tried, and gave such 
good results, that its use was continued, 
until supplanted by the regular steel fac 
ings. In those days the molds were all 
baked 


large ovens, and the construction of great 


This necessitated the erection of 


numbers of iron flasks, for the molders 
were obliged to work from one to two 
days in advance of the furnace This ts 
still the case in most steel foundries. and 
may be necessary for very heavy work 
But for the class of work usually handled 
In most mitis shops, this is an unnecessary 
expense, 

The ground firebrick facing sand has 
been superseded by the silica facing, which 
gives much better results \ good mix 
‘ure is 
1 small barrow of “silica” sand 
3 shovels good fireclay 


level shovels flour 


Mix thoroughly by sifting several times 
and temper with water: the molds may be 
backed with ordinary sand. Before being 
dried they are coated or whitewashed 


with the reguiar “steel” facing, mixed with 


] "1 
Nhotasses im water to a cream-like con 
sistency In the mitis works with which 


1 
] 


the writer was connected the molds for the 


heavier castings (from 


50 to 800 pounds 
were merely skin dried by means of chat 
Wood nN fi sks Were used and 


good results obtains d 


1 
coal pans 


Small castings of all des ‘riptions w 
cast In green sand For this purpose the 


sand pile was composed of the “sili 


sand mixed with enough fire-clay to QIVE 
the necessary adhesive property, and the 
facing was dusted on, the same as flour on 
molds for brass 

] 


Molds ior very light castings were con 


structed in the ordinary manner, but for 


aj]. oat? 
all “chunky” pieces dry sand sprues were 


used. These were made by the core 
maker, and quantities were kept in stock 
They were cut off by the molders to suita 
ble lengths and rammed up in the copes 
in their proper places. Dry sand heads 
were invariably used on all molds. These 
were likewise made by the core-maker. 
who was provided with wooden core 
boxes, from 4 to 6 inches square, and the 
Same in hight. These were made by 
ramming in the sand in the usual manner, 
and then cutting out the center hole with 


brass tubes of suitable dimensions. In 
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some the mouth was widened to a bell 


shape, and in others left straight. Thes« 
last were used for building up where a 
high head was required 

Pouring.—The high freezing point ol 
this metal makes it necessary for it to bx 
handled with rapidity when out of the fur 
nace It is usual, therefore, to entrust all 
the pouring to one man, who, from prac 
tice, becomes very proficient. As_ the 
“pulling out” and pouring of the met: 
is the most important part of the proces 
it is imperative that every man concerned 


shall know his place and thoroughly un- 


derstand the duties he will be called upoa 
to pertorm., 


When new met 


be drilled previous to taking out the 


re engaged they must 


metal. When the heat is ready the mixing 
is added, and during the five minutes in 
terval the necessary tools are placed in 
readiness. In some shops the puller-out 
1s provided with a suit of asbestos cloth 
and a pair ol dark glasses 

These he now dons and his assistants 
take up their various positions. One man 
manipulates the furnace covers, another 
operates the damper, so as to draw th 
flame away from the melting chambers, 
and to throw it back again after the first 
pot is removed, so that the remaining 


1 


metal will not be chilled Another, with 
an iron bar, removes the covers from the 
crucibles, then mops the ‘slag from the 
surface of the metal with a long, thin rod, 
upon the end of which a ball of slag ha 
previously been allowed to accumulate; 
the pourer and his assistant then grasp 


the crucible with the shank, which is made 


to open like a pair of tongs, and the metal 
then carried to the molds and poured 
By the time this is accomplished the se 
ond pot has been removed from the fur 
nace, and is ready to be poured This 


operation is repeated until the heat is 


over When a large piece has to be 
poured, requiring say six pots, four shanks 
will have to be provided In this cas 
the hottest pots are taken out first, they 
are carried by the pourers to the propel 
ld 


position at the mold, which must be pro 


vided with two pouring sprues, havine 
wide heads 


The second two pot are carried by 


their pourers to 


position opposite the 
firsttwo. The pouring is commenced by 
the first two pourers pouring im a steady 
stream. When the pots are about three 


e second men commence: 


parts empty t 
pouring into the same heads from theit 
position opposite When the first pots 
are empty the pourers drop them from 
their shanks, pick up the next two stand 
ing ready at the furnace, and take their 
positions at the mold in time to com 
mence pouring before the second pots 
are empty; this operation is repeated until 
the mold is filled. Once the pouring is 
commenced there must be no cessation, 
If it is checked even for an instant the 
metal is liable to solidify in the gate and 


spoil the casting K. K 
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Too Much Fly-Wheel in Electric 
Power Stations. 


Che following remarks by Mr. J. S. Ra 
worth, in criticism « paper on “M 
chanical Features of Electric Tractior 
by Mr. Philip Dawson, before the Inst 
tution oO Mex ni ker eers ~ ~ 
to provoke w de discussio1 e repo 
is trom London rine C1 ny 

It was stated in the paper tl 1 


sequence oO! the ditterence ot conditions 


between a lighting and a traction statio1 

| engine bu det \ yh d d expe 
ence in tt way we ow built el 
tirelv different kind of engine tor traction 
oO that which the pplied for light 
1: E , 


] } 
passages Mr Rawort remarked t it 
Was prepare l t state t t the hocks 
ferred to were a myth Every automat 
expansion engine wa built to stand bonlet 
pressure (whicl in these davs was no 


trifle), and if it could not stand boil 


pressure, then the sooner it took a si 


on the scrap heap the bette He had 
vet to learn that invthing done to tl 
tlv-wheel end ¢ n engine could by 
possibility increase thr boiler pressure It 
Wa ol course wel nown that elect 
traction involve eat fluctuation in load 
but these caused no danget the ‘re 
sources of accidents, sucl bursting © 
flv-wheels, ete., were ‘short circuit ut 


it was mpos ible lor more cen 


absorbed by a short circuit than was pu 


into the dynamo i the tly-wheel were 
lara the \¢ \ ln ( 
were ight, the vould be ] 
he therefor t ed that the Vine 
should be no e powerful than would 
he need to make the en ne wo W ¢ 
i n engine ( v-wheel would not 
burst if it were not there Mr. Dawss 
the peaker 1d, | 1 re erred t >the v 
tion in turning with ¢ ctric t tic aa 
chinery. and had said it must be no mort 
than 114 per cent., and in some cases onl) 
per cent. But they did not a yr that 
in electric light Minute iniation which 


could not be read « ther on the voltmeter 


Or tachometer were p niully perceived 
at the lan iu bv the eve But uch del 
cate regulation was jurt unneeded 

tr nwav wort the cat were ubrect to 
kinds of interruption ft the traffic and 
the passenge! ne t they were told 
that the engine ould run within 1 
per cent. of pertect ormity I] 
\merican rien that i great { 
wheel was nec iry in ordet to get ovel 
sudden demands, but to get power out ol 
a flv-wheel without retardation was 1 


possible, and vet thev were told that there 


was not to be more retardation than 1% 


per cent.; he would like to a k, therefore, 
what the flv-wheel was for? Ten year 
igo it was deemed necessary to provide 
for fluctuation in the speed of electri 
light engines, and this was done by ever 


compounding the dynamos, and in thi 


way fluctuations ot speed and voltage can 
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celled out, giving a uniform pressure with 
irregular driving. The same thing could 
be done in electric traction to the extent 
of 10 per cent.; under these conditions ex- 
ceedingly minute governing was not 
necessary, and at the same time the fly- 
wheel became really useful. It ceased to 
be a reserve fund that was too sacred to 
be drawn upon.” 


4 jA & 


Letters from Practical Men. 
Material of Laps. 


editor American Machinist: 

In the “American Machinist” of No- 
vember 25th, article on “The Material for 
Laps,” by “Lenses,” he says: “The ma- 
terial of which to make a lap must always 
be chosen with some regard to the ma- 
terial which has to be lapped,” and that 
“it would be obviously wrong to use a 
cast-iron lap to lap a hole in similar cast 
iron, for the emery or other grinding 
material would become embedded in the 
work, instead of in the lap alone.’ He 
adds that “for lapping soft metals, a soit 
lap, such as may be made from lead, 1s 
most suitable.” I understand him to 
mean that the lap should always be of 
softer material than the piece to be 
lapped, which is, I believe, the generally 
accepted idea, and one I have always en 
tertained myself, until I had a somewhat 
extended experience with cast-iron laps 
Previous to this I had always used lead 
laps for roughing, and cast iron for finish- 
ing in hard steel, soft steel (machine or 
tool) or cast iron. 

It seems to me that there is another 
action taking place between the cast-iron 
lap and the piece upon which it is being 
used than that of the cutting material em- 
bedding itself in the soft body of the lap 
and presenting one of its many sharp 
points to be used in abrading. My idea is 
that a rolling action takes place between 
the two surfaces, that causes the particles 
of the abrasive material to present new 


and sharper points for service. This should. 


result in cutting the lap away faster, as 
well as the piece being lapped, and I 
think it does; but in lapping holes the 
lap is, or should be, much longer than 
the hole, and therefore it presents much 
more surface to be cut. I think I find, on 
the whole, a greater advantage in cast- 
iron laps over lead ones in lapping holes 
than I do in lapping spindles. 

I cannot account for the quick cutting 
of a cast-iron lap in any other way, as 
the evidence of its doing so seems plain 
It cer- 
tainly cuts, and yet when the lap is washed 
in benzine, and the piece it has been used 
on thoroughly cleaned also, I can find no 


enough when I am using one. 


evidence of the cutting material in either, 
and I have run them together in oil for 
such a length of time as would seem suffi- 
cient to produce some change in them: 
but upon trying a plug or ring gage in or 
upon them, I could see no difference in 


diameter. An application of a very small 
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amount of washed emery would cause cut- 
ting at once, and likewise a reduction in 
size. 

If a lead lap is to be reduced in diam- 
eter by turning, and a light chip is taken, 
the point of the tool is soon worn off; if 
a heavier chip be taken, then a notch will 
be worn in the tool at the point where 
the outside of the lap strikes the tool. This 
shows, of course, what we know—that the 
outside is charged with the cutting ma- 
terial—but I have found no trouble in 
turning a light chip from a cast-iron lap, 
and it seems to me it should also show 
the cast-iron lap to be free from it. 

The conclusion I have arrived at is, that 
a lap cuts faster where the cutting materiai 
is continually rolling around between the 
two surfaces than where it fastens itselt 
in the body of the lap, and presents only 
one or fewer points for use. 

I have lapped .o05 inch from a ring 
gage with a cast-iron lap in less time than 
I could put the gage in the grinder 
grinding and then lapping. 

In this case the gages had been worn 
large by use and contracted by heating 
and cooling, leaving them hard and 
enough smaller to allow of re-lapping. 

MACHINIST. 
A A A 


Chimney Draft. 


Editor American Machinist: 

J. C., Dover, N. Y., in November 4th 
number of the “American Machinist,” 
asks some information about the propor- 
tions of chimneys. A number of years ago 
I found the following in some paper, and 
I believe in the “American Machinist” 
itself: 

“A draft force measured by a col- 
umn of water of 4 inch to 34 inch is neces- 
sary to insure good combustion. To at- 
tain the maximum available power of 
tubular boilers with this intensity, the 
sectional area of the chimney should be 
equal to the combined area of the tubes of 
all the boilers, and we can attain this in 
tensity of draft with a stack 81 feet above 
the grate bars. 

“The unit for chimney construction 
may be regarded as a chimney 81 feet high 
with an area equal to the collective area 
of all tubes or flues, and having I square 
foot of grate surface to 45 feet of heat- 
ing surface. The draft power of chim- 
neys being proportional to the square root 
of their hight, we may reduce the area or 
increase it as the chimney may be higher 
or lower than 81 feet. 

“Let us assume that the three boilers 
mentioned are 60 inches in diameter and 
16 feet long, and that each contains 82 
tubes 3 inches in diameter. The collec- 
tive area of 246 tubes 3 inches diameter 

- 6.07 inches & 246 = 1,493 square inches, 
the diameter due to which is 435@ inches, 
say 44 inches, for a chimney 81 feet high. 
But if we had decided to make the stack 
144 feet high, its area could be found by 
the following proportion: 12 : 9 :: 1,493.22 
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: x = 1,120 inches—equal to, say, 38 inches 
diameter. Then again, we might prefer 
to make it 64 feet high, in which case we 
have 8:9::1,493:*—1,680, or 4614 
inches in diameter.” 

In support of the foregoing, I would 
state that I have used the aforesaid rule 
for the last twelve or fourteen years, for 
land boilers, steamboat boilers, marine 
boilers and others, for marine engines, 
compounded and up to 2,500 horse-power, 
and that in all cases I have had good re- 
sults, the combustion being good with 
either coal or wood under the required 
conditions. 

Of course, I know that there are others, 
complicated rules, oftentimes difficult of 
application, and that after wasting much 
night oil, one has at last to use more or 
less of the old “gumption” rule; but the 
above has filled the bill for me, and I offer 
it as a small return for the many points of 
knowledge I have gained through many 
years from the pages of the great ““Amer- 
ican Machinist.” 

J. A. LESOURD. 

Portland, Ore. 


[The 64-foot chimney might not pro 
duce as good results as the higher ones, 
as its intensity of draft would be less. We 
have always considered that the strictly 
correct method of proportioning chim 
neys would be to determine the hight to 
give the intensity of draft necessary for 
the kind of fuel to be used, and then de- 
termine the diameter in accordance with 
In the present 
state of chimney knowledge, this cannot 


the amount to be burned. 


be done, but cases no doubt exist in which 
a low chimney would not produce the 
same results as a high one having the 
diameter adjusted to the hight in the or 
dinary way.—Ed.] 


4 A A 
The Automatic Feed Stop. 


Editor American Machinist: 

I was not a little surprised in reading 
article by Mr 
Swiit, on the subject of “Automatic Feed 


the recent Tecumseh 
Stops,” to note that gentleman’s apparent 
position in the matter, which I can hardly 
think consistent with the spirit of t ese 
progressive times or in accordance with 
the facts. If Mr. Swift will accept the in- 
vitation, I will be pleased to show him a 
new factory, up among the hills of Con- 
necticut, where is manufactured the Hen 
dey-Norton engine lathes, which are all 
fitted with automatic stop. This I think 
at least a partial contradiction of Mr. 
Swift's statement, that builders of lathes 
would apply such stops to their lathes or 
other tools if they were found to be good 
selling features. I might add in this con- 
nection, that this company has found 
quite a reasonable number of people 
anxious to procure these lathes with this 
attachment on them—no less than some 
1,500 in all, and some 500 in the present 
year. Further than this, I should be 
pleased to show him fifty-three such lathes 
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in daily use in this same factory. He 
could then see, in actual practice, to what 
degree the automatic stop enters into the 
production of the work in this particular 
shop. 
If we stop to consider the matter in a 
practical way, we must confess that it is 
matter this or that 
device is constructed, as it is what results 


not so much a how 


are obtained by its use; at the same time, 


1 


it must be borne in mind that the device 


of which I write is positively simple in 


construction, composed ola simple rod 


under the apron, with two dogs thereon 


for both the forward and the backward 


motion. There is no attempt to with 


draw a tool or to play other tricks about 


] 
| 


the lathe, or ring a bell in the office; but, 


at the same time, it has a faculty of assist 


ing in the turning off of the work that is 


very interesting to those not familiar with 


its use. To all of us here, who have grown 


familiar with it, it hardly seems necessary 


to give actual figures in connection with 


its use, and while I might give hundreds 


of cases where it has given a marked in 


crease in the production of work, ! 


shall 


only of one of these. 


yet 


think it quite sufficient to speak 


In this case it wa 
in connection with an operation of thread 
cutting, the stop being used the same in 
the cutting of threads as in feeding. The 


pieces threaded were some 16 inches long 


over all, the threaded portion being 12 
inches by 7g inch diameter, 6-inch pitch 
left hand, with a half V or nearly squar 


thread terminating close to a large shoul 


der These pieces had all to be fitted to 
a bronze nut, 2 inches long, and had to 
be so cut as to allow the nut to pass clos« 


The had 


inch in order to start 


up to the collar ends also to 


i 


be cut back some 


the nut easily. These pieces had previ 
ously been turned to a finished size, and 
their shoulders produced with this sami 


automatic stop, so that one setting of the 


thread tool would bring the last thread cut 


at the shoulder the proper distance on 
every piece. But right here let me add 
before giving the actual figures, for th: 


benefit of those that are sure to say that 


they could have done as many on any 


other lathe without the stop, that we had 
one just such young man who, after work 
ing all day, succeeded in fitting nine oi 
these screws in a common lathe, while his 
fitted 


the automatic stop at his command; w 


neighbor easily twenty-four 
one of these young men who was not 
the 


has since his conversion finished thirty 


believer in automatic stops at start, 


four of these same screws in ten hours 
While this particular piece is perhaps an 
exceptional one, as we have a great many 
of them to make, and there is considerable 
rivalry among the boys, still this is a 
good example of the possibilities of the 
lathe fitted with the automatic stop 

Just how Mr. Swift would consider this 
as begetting carelessness in the employés, 
or losing of time for the employer, from 


our experience, it is hard to comprehend; 
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help 
Mr. 


automatic 


but, in this connection, I cannot 


wondering how much 


Swit 


experience 
has actually had with 
that 


stops since experience of his shop 


mate, so long ago. That this shopmate 


of Mr. Swiit seems to have been a genius 


is amply proved, not only from the fact 
that he was capable of designing or con 


structing in one short aiternoon an auto 


matic stop capable of stopping the whol 


business with one pull of the string, but 


he seems also to have stopped all turthe: 


developments in the minds of his shop 


mates as to the possibilities of an auto 
matic stop when properly constructed and 
used. 
This 
and 


story 


‘Bill 


another 


of M1 


string,” 


story Swilt’s about 


his reminds me of 


where a humble string, when ap 


plied by a boy, was the means of making 
quite common machines to operate auto 
matically, and in this case I understand 


there were those who contended it would 
beget carelessness and laziness 1n the em 
ployé; but yet I believe they are building 
some ot the 1 od n team engine to 
operate their valves without the aid of 
human hand llow absurd it would 
seem to enter one of our modern engin 


rooms and find the engineer operating th. 


valve in order to keep himself well em 


ployed! and do you know, I bel 


day is not so far distant when it will be 
nearly as absurd to see the lathe man 
standing or sitting beside his lathe, wait 
ing for it to run up to a chalk mark tha 


quarter of 


an inch of hould be—to Say 


nothing of the attendant risk of falling 
asleep and spoiling t work, especially 

t wel the day te the dance l can 
not sav how it w vith Mr. Swiit; but 
is I remember it, in the old days, when 
we had access to the ste ind the cutting 


very simple matter, 


we had the misfortune to spoil a piece 
of work, to hustle around for the steel 
ut off an extra piece, and, with a few 
trifling excuses, make the matter right in 


the eves of the foreman; but in_ this 


progressive age, the young man in the 
modern shop is given a large number oi 
pieces to produce—oiten as many as 100 


} 


or more—his time iccurately taken, and 


he is expected to produce every one o! 


these pieces as Ne irly periect as possible 


Assuming that each one of these 100 
pieces would have tour shoulders, this 
would make, on an ordinary lathe, 400 


measurements, 400 chalk marks, as we 


stoppages of the 


as 400 to 800 additional 
lathe, just to make sure that it is not 


run by, to say nothing of thi 


rew pieces which h ive gone 


going to 
astray. Isn't 


this quite as absurd as to have the engi 

neer operate the valve of his engine, when 

the lathe man with an efficient automati 

stop could have produced these 400 shoul 

ders with only four measurements and no 

chalk marks, and no pieces in the scrap? 
W. P. NorRTOoON, 


Supt. H. M. Co 
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Percentages of Efficiency. 
Editor American Machinist: 


Chere is nothing so simple, neat, con 
plete, and every way satisfactory as a pe 
centage tor settling the status of a thing 


| verybody like Sto get hold ola tl ing in 


that There is for almost every 


s iD 
Theh pre 


thing, if we can only settle upon it, a 
pertect or an id performance to which 
1 thing may be referred, and by which it 
may be me isured Percentages are, how 
ever, most contrary and perplexing thing 


» mechanical performances 
bot] 


powe! 


when applied t 
Chey 


ways, 


seem to work 


igainst us in 


or bot! in the 


generation ol 


and in the results realized when applying 
the power generated When a marks 
man shoots at a target, his score is 90 o1 


the percentage may be, 
With the per 


formance it 1s al 





out of a possible hundred 
per 
most invariably a certain 


ly] hi ] 


impossibl undred 


percentage 


here is a water power, for instance. It 


is one of the nuplest things in the world 
oO comput the Mounds represent 
by the desc of a given volume of wate1 
rom one level to ther It is abs 
itely i possible to rea ‘ l those foot 
pounds through the agency of any m 
ching It t 1 n Cve!l devised, or cve 
will devise In raising water from a lowe1 


to a higher level, we do still worse thar 


wi do with the cit t o t Still, pet 
centage 1S a very suggestive and satis 
factory way ot stating, 1f correctly stated 


the periormance of a wate! wheel or 
pump 


With steam eng 


ation 1s rather peculiar 


nes the percentage situ 
Notwithstand 
over the 


1 , 
been done 


nobody has settled upon any way of stat 
ing their percent ‘ or popular us 
Scientific men may o back to the di 
gracetul percentages that are got from th 
eat un n the pound of combustibl 
but such a standard is too remote, and 
thre percentages reve iled are too disgust 
ing for popular contemplation Some 
thing based on thi tual performance 
the best engine ind on the apparently 
possible lmprovement vet to be realized 
would be a more satistactory and a mor 


Phe 


hour, or pet 


really practical indard 


COoOul pel 


power pet pound ot 


pound of combustibl preterred, would 


seem to proper standard, only 


' ' 
j 


there immediately a question of the 
value of either the pound of coal or o 
combustible, a pound of one or the other 
not being always of the same value | 
we go to the water—say, 10 pounds o 


basis 


irrel between the er 


water for the percentage then we 


at once get intoa qu 


gine and the boilet as indeed, we do 
, 


talk about coal or 


with the values of 


when we combustibk 


Still, coal or com 


bustible only approximately determined 


it 1s probable hat 1 we could get into the 
habit of putting percentages upon our en 
that 


1 them, the 8o or 90 


gine periormances, so everybody 


would be familiar wit 
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per cent. engines, on the basis of a pound 
of combustible per horse-power hour, 
would become more common, and the 
20 or 25 per cent. engines less so 

It would evidently be well, also, if oil 
engines and gas engines could be assigned 
a percentage on a basis some little dis 
tance in advance of the best known prac- 
tice. Buyers of engines would then know 
better what they were getting for their 
money. 

When it comes to questions of power 
transmission, it becomes much easier to 
use percentages intelligently. It being 
possible to ascertain the power at each 
end of the system, the percentage of the 
driven to the driver would then follow 
beyond dispute. The percentage realized 
when power is transmitted by any of the 
familiar means may usually be easily de 
termined, and should be kept in. sight. 
lransmission by belting, by wire rope, by 
water under pressure, by compresed air, 
or by electricity is usually determined by 
other considerations than the percentage 
of power lost in the transmission, but that 
factor still should never be lost sight of. 

[| suppose we will never get the per 
jormances of machine tools down to 
established percentages, but it would bx 
quite possible to do something in that 
direction. The familiar operations of the 
shop, the familiar modes of making chips, 
might be so standardized that almost any 
individual job might be assigned its per 
centage of efficiency. So when we under- 
take to talk a little about these things, the 
efheiency of our talk might also be meas 
ured, but there would probably be much 
debate as to the basis Phe number ot 
persons who read the matter might give 
one percentage, and the number who 
agreed with it might give a percentage 
very different 

TECUMSEH SWIFT. 


A A A 


Centrifugal Skimming. 
Editor American Machinist: 

Chere is a skimming device, more scien- 
tific, more perfect and interesting than by 
the straight forward course of the metal 
through a floating chamber, that has 
been very valuable in some of its applica- 
tions. When an apprentice at the Morris, 
Tasker & Morris Works, about 1839 or 
1840, | saw a molder run iron through a 
ball into a casting that was to be finished, 
and I thought it a smart trick. Imme 
diately after that, the manager told me 
that a molder in Pittsburg had discovered 
and patented a process for whirling the 
iron in the mold for a chilled roll, to coax 
the dross to the center, away from the 
chill—a very valuable discovery I saw 
the improvement that whirling practice 
would make in the ball gate, rendering 
it impossible for any dross to escape, and 
have used that device ever since for very 
important work. Are there any old fel 
lows around who can antedate that whir 


ling skim gate? 
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It is a well-known law that if you re- 
volve a fluid in a round vessel, and if there 
is a lighter substance floating on that 
fluid, the lighter material will rapidly col- 
lect in the center, the heavier only occupy- 
ing the outer position, solely on account 
of its superior weight. On account of the 
tendency of all chills to grasp and hold 
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Fig. 4 





the top skin of metals, chilled roll cast- 
ing must have been extremely difficult be 
fore the whirling discovery. On taking 
charge of a foundry, many years ago. 
where slide valve and automatic engines 
were built, and many finished castings 
wanted, I made five pairs, right and leit, 
of patterns for skimming chambers shown 
in Fig. 4. Fig. 5 is a plan view of the 
same, or looking down on the drag part 
The arrow indicates about the course of 


\ full ball is un 


necessary and wasteful of metal, both at 


the dross to the center 


top and bottom, so I adopted, as a pattern, 
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Fig. 5 


two cone prints as shown, pinned togethe: 
with a large hardwood dowel, set true in 
the center. It pays to add an inlet spru 
pattern, shown at 1), which is easily and 
substantially made by sawing out a sec 
tion (see dotted lines, Fig 5), and to the 
depth required, being sure to cross th: 
grain of the wood for strength, that line 
giving the wood for a fillet, as shown 
The piece should be large, glued = and 
nailed in, and shaped after drying. The 
patterns should be well varnished to stand 
the frequent use. My practice has been. 
as they wear out, to renew them with cast 
Iron, coring them out thin, leaving a boss 
in the center for the pin hole in drag, and 
adding a cast pin in the cope half. Th 
five sets named were 4'4 inches diameter, 
graduated down to 134 inches in the 
smallest, they proving to be a good sup 
ply ina live shop. Two of the large siz 
will be found ample to run a 1,000-pound 
Phe outlet sprue should 


he metal a run of a 


crank or shaft 
be so placed as to give t 
half circle or more 
The original patented whirl gate for 
chilled rolls was a series of six spiral 


sprues fed by a tapering channel reach 
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ing nearly around, four cores forming the 
set, and rammed up on the end of the roll 
body, which gave a very lively whirl to 
the iron, but it is costly and troublesom: 
(See big. 7.) I have cast a large number 
of rolls, both chilled and soft grooved. 
with a simple gate set on the neck, and 
found it sufficient when poured fast, hay 
ing made deep grooved rolls whirl after 
the pouring was stopped. This gate, to 
be successful, must be set very exact: a 
good rule is to hold a straightedge against 


gate and neck (see position in Fig. 5) 
I know an old molder, who, after I had 
set a gate for him several times, went to 
another shop and completely spoiled his 
whirl by setting his gate 2 inches out ot 
line. 

The skimming of a pouring basin is im 
proved by making it round and pouring 
a little out of center to start a whirl, whe: 


“ 
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Fig. 6 


the dross will stay in the center and away 
from the gate. 

[ experimented with several 8-inch 
shafts by another application of the whirl, 
produced by adding to the skimming 
basin by setting the pouring gate at the 
feeding end of the pattern, making 
diagonal gate sprue into the feeding head, 


t 


shown at /:, Fig. 6. By making the feed 


ing sprue nicely rounded and dished ou 
what dirt escaped the basin was kept 


1 and passed up into th 


this whirlpoo 


head 


was to learn what power the 


The sole object in this experiment 
whirl had 
in keeping the dross from flowing away; 
on that broad stream which carried 1,000 
pounds of iron, from immediately unde 


it, into the mold. By watching down tl 
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Fig. 7 


CENTRIFUGAL SKIMMING 


I saw that not a particle ap 


open head, 
peared to escape, and the castings fin 
ished very clean 


R. D. MOorREe. 
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A Piston Pattern. 
Editor American Machinist: 

Like everything else, there is more than 
one way to make a piston pattern. I will 
describe and illustrate a quick and cheap 
pattern and a successful way of molding 

Figs. 1 and 2 show the casting. In mak 
piston, it 
Fig. 4, 
in shap 


ing the pattern, if it is a large 


is advisable to make the headers 4, 


in strips: the pattern will stay 


longer, and narrower stock can be used 


It is < 
1-16 inch between each strip, as this 


1 good idea to leave a space of, say 


L1isO 








Fig. 5 Fig. 6 





— 
SE, 
} 
Fig. 8 
helps to keep the pattern in shap Vlold 
ing sand is more or less d p, and 
pattern is in the sand very long, it h 
tendency to swell and warp, and the sp 
between each strip allows for the s 
ing and swelling Three strips B, Figs 


3 and 4, are made the right width to bring 


the outside of the headers to the thick 
ness of the piston, allowing finish. Na 
nd glue strips of headers 4 to thes« 
shown \fter this 1s done, make narrow 
lags C, and nail and glue to the headers 4 
as shown, all the way around. Now wi 
have the pattern finished, all but the prints 


t 
and the sandpapering. Print D, Fig. 4 
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can be nailed on, but print E must be leit all the cores in plac Phe object of har 
loose with a tit /*, as it 1s the cope print ing the lighting ‘re in the cope is that 
Che outside of the lags C, after they are there are the Oo lets needed, and the 
all on, may want a little truing, but this = ga is a dire discharge through holes 
can be done with a small plane. By mak .. Fig. 10, and the core cannot rise and 
ing the pattern in this way we do no turn poil the ting Another thing t 
ing, which saves a great amount of time should not be forgotten ts, to ike the 
if it is not dead true on the outside, there lighting cores ttle row, so that when 
is finish enough allowed for the machinist they ; ed in the mold, the de 
to turn it true will not be al te fl in oriler to pet 
The core boxes are simplk nd no the 


WILLARD 


much labor is required to 


Cc 








oe 


a 





O 


L 








Fig. 7 








Fig. 10 


Fig. 9 


A PISTON PATTERN 


t 
n the total t : ck I 
nd ( u nstruct t sed $330 
t t | eces t Sin 
sho be ould be I 
hye " ( Wwe ¢ ( if n one ( | ( ‘ 
, ’ + | 
/ s Ht ( rr 
1 
the b hig. & the c 
A a a 
Ox. Fig. o the - -' 
that paste to the ting co / On B | 
shown in | v 7 | core 1s rade i Pit 1 
enough to cut t IL the met 0 , boil | 
| gy. 2 | - 7 ) Ss the core read t t er nal t ( 
1 , ’ 
be place d. while Fig. 10 sho fitt S ( 
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A A A 
Designers as Promoters of Shop 
Skill. 

The London “Engineer,” in a recent 
editorial, follows a rather unusual line of 
and rather curious 
result. English English 
machines, it claims, are the simplest in the 


given, though 


reasoning, reaches a 


engines and 
world; they accomplish their ends with 
the fewest possible number of responsible 
The engineers of other nations do 


parts. 
not value simplicity in the slightest de- 
gree. Twenty-seven joints have been 


counted in the valve gear of a small hori- 
zontal French steam engine, each with a 
pin to be lubricated. It would not be 
possible for an Englishman to produce 
Attempts to put complex 
engines on the market 
resulted in Sim- 


such a design. 
English 
failure. 


steam 
have always 
plicity is the English virtue. 

it is asked whether the love 


And now 
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of simplicity has not been pushed too far. 
It is feared that, admirable as simplicity 
no doubt is, English engineers now and 
then pay too high a price for it. Sim- 
simplicity in 
insists upon a 
lhe idiosyncrasy 
of the foreign engineer; his liking for 


plicity ol design permits 


construction; complexity 


ininute nicety of detail. 


complexity, tor seeing a great Many parts 
at work; a somewhat boyish desire not 
only to “‘see the wheels go round,” but to 
see a great many wheels going round, has 
entailed on the pro- 
viding very high class workmanship. In 
be admitted 


him necessity for 


very many must 
that Belgian, French and Swiss steam en- 
gines are better than the English engines. 
Speaking of stationary engines only, they 
are more complex; but in the minute ac- 


respects it 


curacy of workmanship proper to an un- 


ceasing and elaborate use of gages and 


templates there are very few English firms 
that with the 
his excellence of work- 


can compare best foreign 
engine makers. 
manship is thought to be the result of the 
idiosyneracy ol designers who, seeing no 
multiplying 


objection at all to parts, 


multiplied them accordingly, and then 


quickly discovered that complexity ex- 


acted accuracy of workmanship to an 
extent previously undreamed of. 

The above is intended to be, and is be- 
lieved to be, a fair and accurate presenta- 
tion of the idea advanced by our esteemed 
contemporary. It is ingenious and inter- 
esting, but aiter all it seems to lead no- 
We may admire mechanical skill 


think that it is 


where. 
in detail, but we cannot 
to be valued for itself alone. It is no loss 
to lose mechancial dexterity and individu- 
al precision if we have no use for it. If 
foreign designers insist upon complicated 
mechanisms, with multiplicity of parts, 
characteristics which the English mind 
cannot tolerate, and if to produce such en- 
gines and other machinery it has been 
necessary to develop greater skill in the 
workmen, who is the better for it, or how 
English builder complain so 
long as he is still able to the 
simple skill required for his simple work? 
The the 


presentation ol his case, does not seem to 


can the 


secure 
English builder, under above 
be any worse off than others so long as 
he designs, as he claims, the best engine, 
and is then able to build it, even if English 
workmen could not be trusted to build 
the foreign engines. 


‘. a «& 
Proportion of Wages Cost. 


In our issue of July Ist it was stated that 
wages in the shops of H. Bollinckx, of 
Brussels, Belgium, were 17 per cent. of the 
amount the for. This 
statement has caused some inquiry as to 
Bollinckx includes in this 
whether, following the 


work was sold 
whether Mr. 
his foundry, or 
usual custom here, he considers the foun 
dry separately. In reply to an inquiry 
on that point he states that “the foundry 
is considered as a factory apart, and that 
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the 17 per cent. includes only the labor oi 
the machine shops.” 
4A A A 

The yacht Ellide, built for Mr. E. B. 
Warren, lately ran a carefully measured 
mile at the rate of 37.89 miles per hour. 
The daily papers are announcing that this 
exceeds the speed of the Turbinia, and 
establishes a new record for the world. 
The Turbinia, 
have made a 


reported to 
knots, or 40 
The new yacht is only 


however, is 
record of 35 
miles, per hour. 
80 feet long over all, so that the speed 
attained is very remarkable. The 
is 8 feet 4 inches, and the draft 3 feet 6 
The cylinders of the quadruple 


beam 


inches. 

expansion engine are, successively, 9, 13. 

18 and 24 inches diameter by 10 inches 

stroke. The boiler is of a type in use upon 

several of the United States torpedo boats. 
+ A - 

It seems likely that next year will wit 
ness a very general change in the methods 
of brazing frames of bicycles, the latest 
thing being in the form of a special bra 
ing crucible, which is made by the Joseph 
Dixon Crucible Company, which is of 
such form that the molten spelter is re 
tained in it and any joint of a frame can 
be immersed in this molten spelter, a flux 
being previously put upon the surfaces it 
is desired to have the spelter unite with, 
and an antiflux on the surfaces immersed 
to which it is desired the spelter shall not 
adhere. The anti-flux is known as “braz 
ing graphite,” and the process is described 
as being faster, and producing better re 
sults than those heretofore followed. 


4 aA A 
Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(173) G. W. L., Cincinnati, O., writes 
Can you inform me what kind of oil or 
mixture to cover steel shafts with to pre- 
vent them from rusting after being turned 
and polished, Our shafts are large, up to 
about ro inches dia. and 10 feet long and we 
put oil on them, but after lying two or 
three weeks until we get the balance of the 
mills ready for shipment they lose their 
polish. A.—The oil you are using probably 
contains some acid which stains the shafts. 
It you use vaseline this trouble will dis- 
appear and if it is to remain on very long 
or if from any cause there is trouble from 
the vaseline flowing off the shafts, it may 
be mixed with a little white lead and this 
mixture will keep the shafts bright. 


(174) B. B. W., Ellsworth, Me., asks: 
1. What would be the loss by friction in 
a small air engine with cylinder 1 inch 
diameter by 4 inches stroke? A.—We 
understand this to mean an engine or 
motor driven by compressed air. The 
friction should be no more, and on ac- 
count of better lubrication, should be less 
than if the same engine was driven by 
steam. 2. How many strokes would an 
air pump or compressor with a cylinder 
of the above dimensions be required to 
make to get 200 pounds gage pressure in 
a tank of 1.000 cubic inches capacity? A.— 
200 pounds gage pressure, or 214.7 pounds 
absolute pressure, equals 14.6 atmos- 
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pheres. 214.7 + 14.7 14.6. Then 1,000 
14.6 = 14,600 cubic inches, the volume 
of free air required to be compressed to 
fill the tank with air at 200 pounds pres 
sure; but as the tank would contain air at 
a pressure of one atmosphere when the 
ompression was begun,the actual volume 
of free air to be pumped into the tank 
would be 14,600 — 1,000 = 13,600 cubic 
inches. The capacity of one single stroke 
( the pump would be 1? X .7854 X 4- 
1416 cubic inches, and 13,600 ~ 3.1416 = 
4.329, the number of single strokes of the 
pump theoretically required. From 10 to 


25 per cent. should be added to this t 
ke up for clearance and leakage. 
A A A 
Personal. 
\ssistant Engineer R. D. Hasbroucl 
been detached from the Maine and 
lered to the Puritan. 
\Ir G J Mashek has accept d the 
sition of superintendent with E. G 
I “« Co re of Troy, N Y 
Pass \ssistant Engineer E. L. Beacli 
Ss N has been detached from tl 
Puritan and ordered to the Baltimore 
Passed Assistant Engineer W. P. Win 
ell, U. S. N., has been ordered fron 
Baltimore to the Adams, « 
\I \. L. Ker s accepted a positir 
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dry appliances; two core ovens; eight 


open-hearth casting ladles, and four cast 
ing pit ladle trucks; one small and twelve 
with regenerators 
three 


large heating furnaces, 
and hydraulic-lifting doors; heat 
ing furnaces for tempering, fired along the 
sixteen regenerative car-bottom 
hydraulic ap 


face-hardening 


sides; 


cementing furnaces, with 


pliances; one special 


spray apparatus, with ice tank and pres 
sure pumps, and two circular tanks, 3 
ieet diameter by 15 feet deep 
One electric charging machine, and 
twelve cast-steel open heart} « v 
boxe 
One hydraulic forge press, 14,000 gr 
tons pressure, and one hydraulic bendin 
press, 7,500 gross tons pressure, wit 
pumps and engines, auxilliary pumps and 
iccumulators, hydraulic anvil manipula 
tors, anvils, blocks, porter bars, chucks 
slings, counterweights and forging todls 
complete each case [wo 160-ton and 
two 75-ton electric overhead traveling 
anes, with special hydraulic lifts; on 
19o0-to1 one 100-ton five 75-ton, one 50 
ton one 20-to!l nd one 5-tor elect 
wverhead traveling cranes 
(on spec port ible Q 1 ler o! t 
Oo ( Oo! pl te 
[wo < VV u sa be ng dril ims 
nd 1 ing machine three heavy ope 
de pl ners twi eavy pit plane S ( 
eavy utting-ol p el two heavy po 
planet two he platen planers; fe 
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employed in agricultural, mining and 
manufacturing industries, there was an in- 
‘rease to $2,835,066 in 1896, or $461,700 
more than in 1895. The imports of steam 
engines, tools, pumps, printing press and 
miscellaneous machines are rated as $418,- 
824 in excess of those for 1895. Mexicans 
prefer to import these articles from the 
United States, not only on account of 
their superiority, but also from the fact 
that they can be delivered quicker than 
from other countries. 

It is reported that the National Railroad 
of Nicaragua is for sale. The property is 
mortgaged to English bondholders for 
the sum of $1,385,100. The road extends 
from Granada to the national capital 
Managua, then by water communication 
across Managua to Momotombo, 

nd from there to Corinto on the Pacific 
Coast, or a total length of 122 miles. This 
ought to be a favorable opportunity for 
the introduction of American capital and 
the advancement of American interests in 


Lake 


Nicaragua 


A. F. TENNILLE 
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Commercial Review. 


New York, Saturday Evening, Dec. 11 


DYNAMOS ANID MOTORS. 

lf every line of business were as active 
as the electrical has become, people would 
lingering that 


It may almost be said 


cherish no doubts pros 
perity has arrived 
that the year for the dynamo and motor 
market has been one of boom. It would 
hardly be supposed that many factories are 
now to be found running upon night time, 
vet a goodly portion of those engaged in 
The 


General Electric 1s doing so in some of 


electrical construction are so doing 


its departments, such as the incandescent 
lamp works, where new men are being 


taken on every day. The C. & C. Elec 
tric Company is running twenty-four 


The Eddy Electric Company 
The Crocker-Wheeler 
also find it necessary to keep their works 


hours a day. 
is on double turn 
These not all, 


going by lamplight. are 


even among those of which we have 
heard, which are on extra time, and doubt 
less others are equally busy. 

“Never so busy as now,” says the rep 
of the Eddy and the Warren 


“It is principally in connec 


resentative 
Companies. 
tion with power work. Exports are good 


Our season's contracts with Mexico are 
particularly gratifying.” 

“Business is twice as good as it was 
last year, in spite of a slight lull, as com 
this 


reports a man who speaks from 


pared with what it was earlier in 
season,” 
the experience of another company. 
Business seems to hold on well, in spite 
of seasonable influences, although these 
Contracts for light- 


not so 


affect it more or less 
ing installation are 
early in the fall. 


numerous as 
Several large buildings 
approaching 
the stage when orders must be placed, and 


in this city, however, are 


AMERICAN MACHINIST 


it is said that the activity in building oper- 
ations here is true also of the rest of the 
country. A company which has been do- 
ing a good share of the local isolated plant 
installation business is the Walker. They 
have secured the contracts of the extreme- 
ly tall Empire building, which will use 
three 100 and one 50 kilowatt machines; 
also a dynamo contract from the Metro- 
politan Museum. They have sold, also, 
three or four notably large machines—- 
500 kilowatts number of 
others, to the Imperial Power Plant, at 
St. Louis, and twenty 125 horse-power 
motors for the Metropolitan Railway of 


each—and a 


Chicago. 

“The General 
hanging as high as ever,” 
prominent official of that company. 
of their representatives informs us 


goose is still 
according to a 


Electric’s 


One 
that 
they have enough work now on hand in 
Schenectady to keep their factories busy 
until next March, without booking an- 
other contract. Orders have come from 
all over the world, although it is true that 
such phenomena as the London, Sydney, 
Dublin, Madrid and Barcelona contracts 
which arrived earlier in the year, do not 
come every day. The company is adding 
to its outfit two flat cars which are among 
This fac 


shows the increasing size of electrical ma 


the largest ever constructed 
chinery. A large amount of lighting sup 
plies is now being sold and turned out; 
but most of the lighting installation orders 
the The 


Sey eral 


were taken earlier in season 
railway motor business is good. 

important railroads are contemplating 
the introduction of electricity upon their 
suburban services. The General Electric 
Company has recently increased its manu- 
facturing facilities by the purchase of the 
Gilbert Car Works. Not only their main 
factory, but that of the old 


Lynn, 


Thomson- 
Mass., is 


very busy. The People’s Light and Power 


Houston Company, at 


Company, of Newark, N. J., will put in 
eighteen 125-light Brush dynamos 

The C. & C. Electric Company tell us 
that their business is the best that it ever 
Exports, as well as home trade, are 
third 
Japan for a large 
It will require a 100 horse-power dynamo 


Was. 


active. <A order has come from 


electric power system. 


and about an equal power of motors. 
Among domestic work, they have sold a 
plant to light, throughout, a velvet and 
plush mill in Bridgeport, Conn., said to 
be one of the largest in the world. An- 
other purpose for which they have re- 
cently booked a contract is, to furnish 
motors for the dock hoists of a whole- 


sale lumber yard. 

\dvices from Spokane, Wash., are to 
the effect that 
New York proposes to develop the water- 
power of the Pend d’Oreille River, near 


a company organized in 


its junction with the Columbia, in gen 
erating 2,000 electrical horse-power for 
A plant which develops 
that 


mining camps. 


750 has already been installed in 


region 
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THE EXPORT FIELD. 

“The foreigner is convinced,” it is re 
marked to us, “that America is the onl; 
nation with an electrical Others 
may have an electrical future.” 

It is reported that the Japanese Cabinet 
has decided to grant permission to install 
electric railroads in Tokio. Doubtless 
American manufacturers will reap much 
of the benefit of this action. 

The Siemens & Halske Company ar 
constructing an electric plant to light 
Mexico City. It comprises 600 are and 
40,000 incandescent lamps. Most of the 
materials have already been shipped, and 
the company are looking forward to other 


past. 


work in Mexico. La Compania Mexi- 
cana de Electricidad, the Mexican Elec- 
tric Company, Limited, is said to b 


meeting with success in obtaining sub- 
scriptions for lights, and a number of fac- 
tories will use the current for power pur- 
poses. 

Inquiries for electrical materials are re 
ported as numerous from the River Plate 
and Germat 


but, unfortunately, British 


capital is much involved in connectio 
with them. Foreign influence has edge 
its way also quite largely into Chili, to tl 
Ther 


currents 


detriment of our manufacturers. 


are quite a number of water 
that country adapted to furnishing powe 


and 


lighting 


for electric distribution, the river 


Maipo is to be utilized for 


(Continued on page 35. 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page |’ 
Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct 
Brass ptrn. letters and figs., for sweatg. on meta 
trns. Knight & Son, Seneca Falls, N. Y., Box 12 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st..N.Y 
Translations of catalogues, circulars, correspor 
dence, from and into Spanish, German, French and 
English, made speedily and correctly; best refs 
Dr. Geo. A. Campuzano, 3916 Sansom St., Phila.. Ps 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


. . 

Situations Wanted. 
First-class mech. draftsman wants tu change 
sition; Alreferences. Address Box 110, Am Macu 
Wanted— By relibl. tech. grad., pos. as tray 
man, drftmn., orsomethingsim. Box 115, AM. Macn 
Chief draftsman desires change; has had ] 


} 
Sales 


Wide 
experience in automatic and general machinery 
Address Box 126, AMERICAN MACHINIST 
Mechl. engineer, with 12 years shop and drawing 
room exp., IsSopen for eng.: exp. sSteameng., pumps 
ice machines. Box 128, AMERICAN MACHINIS1 
Position as supt. or foreman. in office or works 
wanted by exp. engr. and mach., fully comp. to plan 
erect,start, compit. pwr plant. Box 129,Am. Macu 
Mech. draftsman, tech. grad., with 10 years shoy 
foreman and drftg. room exp.; expd. in designing 
ball mehy., desires position. Box 116, Am. Mac 
Wanted—Position by superintendent who unde 
stands his business, who wants to change the first 
of the year. Address Box 117, care Amer. Macu 
An energetic and progressive young man desires 
pos. as foreman in genl. mch. shop: could intro:|ur 
the mfr. of spec. mach. Box 125, AMERICAN Ma 


(Continued on page 
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(Continued from page 34.) 
railway purposes in Santiago. An Eng- 
list and German syndicate has control of 
the work, in which some $6,000,000 al- 
ready are invested. 


Quotations. 
NEW YORK, Monday, December 13. 
Iron—American pig, tidewater delivery: 
No. 1 foundry, Northern.......$11 75 @$12 00 
11 


No. 2 foundry, Northern....... 11 25@ 50 
No. 2 am. Northern.......... 10 75 @ 11 00 
Gray forge, Northern.......... 10 25@ 10 50 
No. 1 foundry, Southern....... 11 00 @ 11 25 
No. 2 foundry, Southern....... 10 50 @ 10 75 
No. 3 foundry, Southern....... 10 25 @ 10 50 
No. 1 soft, Southern........... 11 00 @ 11 25 
No. 2 soft, Southern........... 10 75 @ 11 00 
Foundry forge, Southern....... 10 00 @ 10 25 

Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.05 @ 1.10c.; refined, 1.15 @ 
1.20c. Store prices: Common, 1.25 @ 1.35c.; 


refined, 1.30 @ 1.50c. 

Tool Steel—Ordinary sizes, standard quality, 
6@ic., with some grades perhaps a little 
less: extra grades, 11 @412c.; special grades, 
16c. and upward. 

Machinery Steel — Ordinary 
store, in small lots, 1.50c. 

Cold Rolled Steel Shafting—Base sizes, from 
store, in small lots, 2.30 @ 2.40c. 

Copper—Carload lots, Lake Superior ingot, 
10% @ 11c.; electrolytic, 10% @ 10%<c.; casting 
copper, 1054 @ 10%c. for ordinary brands. 

Pig Lead—Carload lots, 3.70c., f. 0. b., New 
York. 

Pig Tin—For 5 and 10-ton lots, 13.75c., f.o.b. 

Spelter— Carload lots, 3.90 @ 4.00c., New 
York delivery. 

Antimony—From 
brand and quantity. 

Lard Oil—Prime city, present make, commer- 
cial quality, in wholesale lots, 36 @ 38c. 
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Manufactures. 


(111.) 


brands, from 


74 @ 8\4c., according to 


rhe Galesburg Pottery was recently 
destroyed by fire. 

At Bridgeport, Conn., Cornwall & Patterson 
ire to erect a factory. 
oe ee # 

mill. 

At Cambridge, Me., 
are to erect a new mill. 


At Keene, N. Howard has begun 
work on his new 
sailey & Chadbourne 
At Louisville, Ky., Bridgeford & Co. are to 
construct a new foundry. 

At San Diego, Cal., the Standard Iron Works 
is to erect a new foundry. 

The Arlington (N. J.) Manufacturing Com- 
pany is erecting a new factory. 

Curtis Bros.’ Company, of Sioux City, Ia., 
are to enlarge and improve their works 

At Houghton, Mich., Carroll Bros.’ Foundry 
Company has begun work on its new plant. 


The Carroll Bros.’ Foundry Company, Hough- 


ton, Mich., has commenced work on its new 
plant. 

The Steele Ball Company, of Kenosha, Wis., 
has been incorporated to manufacture ma 
chinery. 

The William Skinner Manufacturing Com 


pany, of Holyoke, Mass., expects to install 


new engine. 


lhe Royal Weaving Company, of Pawtucket 
R. L., is going to erect an addition and install 
new machinery. 

The Powelton Electric Company, of Phila 


delphia, Pa., is to add a new engine and boile: 
house to its plant. 

The Tacony Iron & Metal Work Compan) 
thiladelphia, Pa., an addition, 32 x 
114 feet, to its plant. 

At Bergen, N. Y., it 
factory will be erected. 
falo, N. Y., is interested 


is to erect 


is expected a cement 


Jacob Davis, of Buf 


boiler shop 
Jesse Tu 


A machine shop, foundry and 
will be erected at Toronto, Ont., by 
ner Oleo, of Cambridge, 0. 
Iron Foundry at W: 


Davis & Farnum’s 


ontinued on page 
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A foreman for 20 years in the drop forge and case 
hardening bus.; can furnish excellent refs. as re- 
gards handling help; age43. Box 114, AMER. Macu. 

Position as draftsman or foreman small shop, by 
1st class draftsman and practical machinist of 11 
years exp. on gas and steam engines, boilers, tools 
and general machinery. Box 112, AMER. Macu. 

Practical machinist and comp. draftsman has 15 
years exp. in design of special mchy. and electrical 
apparatus, capable to take charge of shop, wants 
pos.; salary not as important as steady, responsible 
place; highest refs. Address Box 120, AM, Macn. 

Practical machinist with extensive experience as 
manager is open for engagement as Toscmnen or 
supt.; Corliss, marine and high speed engines, mch 
tools, government work pumps and general mchy.; 
best of references. Box 121, AMERICAN MACHINIST. 

Wanted—A position as a mechanical engineer or 
superintendent of the mechanical department of 
either a cotton, worsted or carpet plant; I am 
thoroughly familiar with all the machinery for 
either of the above plants; Iam a member of the 
American Society of Mechanical Engineers; thor- 
oughly competent and reliable, steady. and con- 
sidered a first-class mechanic, and a good manager 
of help; have good executive ability and push: can 
handle a large number of men to the best advan- 
tage; good reference given, also good reasons given 
for being in the market. Box 127, Amer. Macu 


Help Wanted. 


Wanted—A good general machine 
Address Box 124, AMERICAN MACHINIST’. 
Wanted—An experienced detail draftsman; stat: 
experience and wages. Box 119, AMER. MACHINIS’ 
Wanted— One ortwo good machinists, lathe hands 
preferred, for running large lathe and doing medium 
and heavy work. Address Box 122, Amer. Macu 
Wanted 
turing small articles, having had exp. in the manu 
facture of such articles as door locks and kindred 
goods. Box 123, AMERICAN MACHINIST. 
Wanted—First-class boat builder and designer, 
small capital, run his own business; factory and 
gasoline engine equipments for boats furnished as 
inducement for locating. Box 130, AMER. Macu 
Foreman boiler maker for shop mfg marine and 
stationary boilers and tank work, Must be first class 
and capable of handling men to best advantage 
Address, stating experience, to Box 108, AM. Macu 
Wanted— Foreman blacksmith in large mch. shop: 
one that has had experience with trip hammers 
and general blacksmithing; state age and experi- 
ence. Address reply to Box 104, AMER. MACHINIs 
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Miscelianeous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d h'd lathes & planers. S.M. York,Cley’d,O 

Dies & Die Mak’g, $1. J. L. Lucas, Providence.R.1 

The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


draftsmat 


Foreman to take charge of manufac- 


uw 


-¢ and fine mach’y to order; models and eleo 
tri work specialty. E. O. Chase, Newark, N. J. 
For Sale—Second-hand drill of ye lathes 
& planers. Dietz, Schumacher & Boye, Cincinnatt,O. 
Wanted—A small machine shop in New York 
City. Address Box 118, care AMERICAN MACHINIS1 

Will pay 25 cents apiece for one copy each of 
AMERICAN Macuinist, Vol. XX... Nos. 1, 2 and & 
Address Box 131, AMERICAN MACHINIST. 

We makea specialty of Shartle’s patent safety 
setoollars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 

Wanted—To manufr. for respons. parties sheet 
metal stampgs.,ptns..models.dies for metal, leather, 
cloth or paper. Bell Elec.Co.,46 E.14thSt.,NewYork 

Model Locomotives—Complete castings, latest N. 
Y. Cen. standard, up to date; 4c. in stamps for cat 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N.Y. 

Lathes, planers, drills, milling machines, vises, 
also brass working machinery second-hand ; must 
be modern and in first-class condition. C. C. 
Wormer Machinery Co., Detroit, Mich. 

For Sale—Just out, something new, simple and 
effective in the way of nut lock; nut cannot come 
off until taken off; cheap to manufacturers; manu 
facturers should investigate Send for terms to 
Wm. H. Fossett, Picton, Col 
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GAS, GASOLINE 0 OIL ENGINES 


‘ By GARDINER D. HISCOX, M. E. 

The only American book on an interesting subject. 
279 large pages, 8vo, illustrated with 206 handsome en 
gravings. $2.50 prepaid to any address. 

Full of general information about the new and popu 
lar motive power, its economy and ease of manage 
ment, Also chapters on Horseless Vehicles, Electric 
Lighting, Marine Propulsion, etc. 

SPECIAL CHAPTERS ON 

Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, Retarded Combus 
tion and Wall Cooling, Causes of Loss and Inefficiency 
in Explosive Motors, Economy of the Gas Engine for 
Electric Lighting, The Material of Power in Explosive 
Engines, Carburetters, Cylinder Capacity, Mufflers, 
Governors, [gniters and Exploders, Cylinder Lubrica 
tors. The Measurement of Power, The Indicator and 
its work, Heat Efficiencies, U.S. Patents on Gas, Gas 
oline and Oil Engines and thew adjuncts. 

¢# Our large general Catalogue of books, on every 
practical subject, mailed free to any address. 


NORMAN W. HENLEY & CO., 
15 Beekman Stree:, New York. 


THE CROSS OIL FILTER 


actually reduces oil bills 50 
or more. Sent on approval. 
Used in 14 countries. Testi- 
monials from leading firms 
in every field of industry. 


Business established seven years 
— 


THE BURT MFG. CO. 
AKRON, 0., U.S. A. 
Largest Manufacturers of Oil Filters in the World. 


ENGINEERS AND FIREMEN cmmmtitie, 
Send 2c. in stamps for a 4 page pamphlet, con 
taining a list of questions asked by an Examin 
ing Board of Engineers. Address 
GEORGE A. ZELLER, Publisher. 18 S. Fourth St., 
ST. Louis, MO 
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(Continued from page 35. 
tham, Mass., has been destroyed by fire. The 
plant will be rebuilt at once. 

Messrs. MecIlvoy & Scholes, of Philadelphia, 
Pa., are contemplating the erection of a new 
mill for manufacturing textile fabrics. 

At St. Louis, Mo., it is reported that the 
plant of the St. Louis Milling Company, re- 
cently destroyed by fire, will be rebuilt. 

At Connersville, Ind., the Parry-Ansted Com 
pany is to locate a plant. The company is 
engaged in the manufacture of carriages. 

The Union Iron & Steel Company, of War- 
ren, O., is erecting a new building, which will 
be used as a roll turning and machine shop. 

Plans are about completed for an addition 
to the mill of D. Harvey & Sons at Philadel- 
phia, Pa. It will be four stories high and 70x 
20 feet. 

Messrs. D. L. Griffiths and Soloman Haley 
are preparing to open a new foundry near 
Cherry street, Akron, O. They will make all 
sorts of art castings. 

The Chattanooga (Tenn.) Roofing & Paving 
Company has been organized. Mr. E. G. Rich- 
mond is one of the incorporators, and a plant 
is to be erected at Atlanta, Ga 

Champaign Machine & Supply Company, of 
Champaign, Ill, has been incorporated; capl- 
tal stock, $10,000. Incorporators: F. A. Sager, 
S. Kk. Hughes and A. L. Beardsley. 

The Messrs. Kent, proprietors of the mills 
at Todmorden, Pa., in Nether Providence, are 
erecting a one-story addition, 50 x 200 feet, in 
order to accommodate additional machinery. 

A stock company has been formed at Gen- 
eva, N. Y., for the purpose of building a flour 
mill. Chauncey Sheffield, W. A. Smith, W. R. 
McKane and others are among the stockhold 
ers, 

The Southwark Manufacturing Company, 
Philidelphia, Pa., is putting up a two-story 
brick factory, 140 x 62 feet, at the northwest 
corner of Meadow and Mifflin streets, at a cost 
of $10,000. 

Mr. A. F. Yarrow, of Yarrow & Co., torpedo 
boat builders, who is now in this country, re- 
cently placed an order with the Davis & Egan 
Machine Tool Company, of Cincinnati, O., for 
several machine tools 

Plans have been submitted by W. W. Steele 
& Sons, contractors, for a two-story addition, 
19.3 x 47 feet, to the plant of the Philadelphia 
Textile Machine Company, Palethorp street, 
below Somerset, Philadelphia, Pa 

The Franco-American Casting Company has 
been incorporated at Camden, N. J. Among 
the incorporators are Edward F. Glenn and 
Richard C. Ellis, of Philadelphia, Pa., and H. 
S. Robbins, of Merchantville, N. J. 

The Barnett & Record Company, Two Har- 
bors, Minn., is erecting a factory on the lake 
shore near the Hanson boarding house. It will 
contain a large stationary engine, cut-off saw, 
angle saws, boring machines and dapper. 

rhe Oregon City (Ore.) Manufacturing Com- 
pany is building an addition, 31 x 71 feet, on 
the north end of its pullery, and at the south 
end two brick drying chambers are being built. 
These drying chambers will be heated by 
at the bottom of 


steam through coils of pipe 


} 
enact 


rhe contract for erecting the new silk mill 

Lancaster, Pa., for Stehli & Co., of Zurich, 
Switzerland, was awarded to Breneman & 
Son, of Lancaster The main building will be 
S07 feet long, 47 feet wide and four stories 
high. The building must be ready for occu 
pancy by March next. 

At a recent meeting of the stockholders of 
the Will R. Knox Machinery Company, the 
following were elected to serve as officers for 


the «nsuing year: President, Will R. Knox 


, Pop Ag 7 
CoO ted page 








THIS LATHE COMBINES THE LATEST AND 
BEST IMPROVEMENTS. 

















14 in.x 6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 
eee 


AUTOMATIC STOP 


it is durable, simple, indispensable. It will automatically 
stop the carriage in either direction. It is equally efficieat 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or iftternal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of lever. 


FEEDS 


Has all feeds in daily use with simple movement of lever. 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 
Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels, Stockholm. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng. 
ADPHE. JANSSENS, Paris, France. 

EUGEN SOLLER, Basel, Switzerland. 


European Agents, 
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ENGINES, STEAM. 


American Engine Co., Bound Brook, N. J. 
Ames Iron Works, Oswego, N. Y. 

Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Greenfield, W. G. & G., E. Newark, N. J. 
Toomey, Frank, Philadelphia, Pa. 


FEED-WATER HEATERS. 


Hoppes Manufacturing Co., Springfield, O. 


FITTINGS, PIPE. 


Tight Joint Co., New Yor«. 


FORGES. 
American Gas Furnace Co., New York. 
Buffalo Five Co., Buffalo, N. Y. 
FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 
Bristol Co., Waterbury, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J 
Wyke & Co., J., East 
GEAR CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R, I. 
Gould & Eberhardt, Newark, N. I]. 
Starrett & Co., L. S., Athol, Mass. 

GEAR CUT TER-CUT TER GRINDERS. 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES, 
AUTOMATIC. 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt. Newark, N., J. 


GEARS. 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
, a 


oston, Mass. 


Gleason Tool Co., Rochester, N 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston Mass. 
Shriver & Co., T., New York. 
GRAPHITE, LUBRICATING. 


Dixon Crucible Co., Joseph, Jersey City, N J. 
GRINDERS, CENTER. 


Rarker & Co.. William. Cincinnati, O. 

Norton Emery Wheel Co., Worcester, Mass. 
GRINDER, TOOL. 

Barnes Co., W. F. & John. Rockford, III. 

Cincinnati Milling Machine Co., Cine nnati, O. 

Gisholt Machine Co., Madison, Wis. 


GRINDER, TWIST DRILL. 


Eames Co., G. T., Kalamazoo, Mich, 


GRINDING AND POLISHING 
MACHINES. 


Besly & Co.. Chas, H., Chicago, Iil. 
Builders Iron Foundry Providence, R. I. 
Davis & Egan Mch. Tool Co.. Cincinnati, O. 
Diamond Machine Co.. Providence, R. I. 
Landis Tool Co., Waynesboro, Pa 

Ransom, Perry, Oshkosh, Wis. 

Webster & Perks Tool Co., Springfield, O. 


GRINDING MACHINE, CUTTER, 


Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDING MACHINE, UNIVERSAL, 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Diamond Machine Co., Providence, R., I. 
Landis Tool Co., Waynesboro, Pa. 


GRINDSTONES. 


Cleveland Stone Co., Cleveland, O, 


HAMMERS. 


Bliss Co., E. W., Brooklyn, N. Y. 
Bradley Co.. Syracuse, N. Y. 
Williams, White & Co., Molize, II. 


HEATING, STEAM. 

Warren Webster Co., Camden, N. J. 
INDEX CENTERS. 

Cincinnati Milling Machine Co., Cincinnati, O 
INJECTORS. 

Rue Mfg. Co., Philadelphia, Pa. 


INSURANCE, STEAM BOILER. 


Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 


JACKS, HYDRAULIC. 


Watson-Stillman Co., New York. 


ss ae 
TURNER, VAUGHN & TAYLOR CO. 


CUYAHOGA FALLS, 0., U. S. A., 


Machinists and Builders, Machinery for Wire, Chain 
and Nail Mills. 


Link Winder 
for Chain. 







WRITE FOR ESTIMATES. 





Latest Improved Lightning 





$5.00 


Will Buy This 


2? For the Architect, Artist, En 
gineer, Student and Household. 
Size of top BW x 30. 
Shipped knocked down, 
Send for descriptive circular. 
SPOONER & HALL. Selling Agts., 


Grand Rapids, Mich. 


SSOOOS 4 OOH SSS 








O9OOOOGOOOD 
G9O9OOOOOOD 








NEW CATALOGUE. 


We have just issued a New 
Catalogue, 112 pages, of our Fine 
Mechanical : Tools : and : Milling 
Cutters. It will be sent to anyone 


who asks for it. 


Ls. STARRETT sox 
ATHOL, MASS., U.S.A. 
New York Office, 126 Liberty St. 
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KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw. Mich. 


LATHES (see also Turret Lathes). 


Barnes Co.. W. F. & John. Rockford, IIL 
Bement. Miles & Co., Philadelphia. Pa, 
Blaisdell & Co. P., Worcester, Mass. 
Bradford Mill Co., The. Cincinnati, O. 
Bullard Machine Tool Co.. Bridgeport. Conn. 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fay & Scott, Dexter, Me 

Fineld Tool Co.. Lowell. Mass 

Flather & Co., Nashua, N. H. 

Gould & Eberhardt. Newark. N. J. 
Harrington & Son Co., E., Philadelphia, Pa. 
Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co., Boston, Snes. 

Le Blond, R. K, .Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O, 
McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York. 

Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Hartrord, Conn. 
Prentice Bros,, Worcester, Mass. 

Prentiss Tool & Supply Co.. New York. 
Rahn & Mayer, Cincinnati, O. 

Keed Co., F. E., Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O. 

Seneca Falls Mfg. Co.. Seneca Falla. N. ¥ 
Springfield Machine Tool Co., Springfield, O, 
Streit Mch. Co., A , Cincinnati, O 

Walcott & Son, Geo. D., Jackson, Mich. 
Warner & Swasey, Cleveland, O. 


MACHINE TOOLS. 


Beaman & Smith, Providence, R. I. 

Betts Machine Co, Wilmington, Del. 

Brown & Sharpe Mfg. Co., Providence, R. I, 
Davis & Egan Mch. Tool Co., Cincinnati, O, 
Doan & Co., J. B., Chicago, Il. 

Fay & Scott, Dexter, Me 

Flather & Co., Nashua, N. H 

Newton Machine Tool Co., Philadelphia, Pa. 
Pond Machire Tool Co., Plainfield, N. J. 
Sellers & Co.. Inc... Wm., Philadelphia, Pa. 
Springfield Machine Tool Co., Springfield, O. 
Waltham Watch Tool Co., Springfield, Masa. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Armstrong Bros. Tool Co., Chicago, Il. 
Besly & Co.. Chas. H., Chicago, !1). 
Colcord & Sanderson, St. Louis, Mo. 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R. I, 
Cincinnati Milling Machine Co , Cincinnati, O. 
Davis & Egan Mch. Tool Co,, Cincinnati, ra 


Ingersoll Milling Machire Co,, Rockford, Ill. 
Reinecker, J. B., Chemnitz-Gabienz, «, 
many 


Starrett Co., L. S., Athol, Mass, 


MILLING MACHINES. 
Beaman & Smith, Providence. R. I. 
Bement, Miles & Co., Philadelphia, Pa. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co.. Cincinnati. '* 
Clough. R. M., New Haven, Conn. 
Davis & Egan Mch. Too! Co., Cincinnati, O, 
Forbes & Co., W. D.. Hotoken, N. . 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. J. 
Ingersoll Milling Machine Co, Rockford, Il, 
Kempsmith Mch. Tool Co., Milwaukee, Wis» 
McCabe. J. J.. New York. 
Mergenthaler & Co., Ott.. Baltimore. Md 
Mossverg & Granville Mfg. Co., Providence, 


a 
Oesterlein, W., Cincinnati, O 
Pond Machine Too! Co., Plainfield, N. T. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Cc. & C. Electric Co., New York. 
Dallett & Co., Thos. H., Philaaelphia, Pa, 


MOTORS, WATER. 


Backus Water Motor Co., Newark, N., J. 


PACKING. 


Peerless Rubber Mfg. Co., New York _ 
U. S. Metallic Packing Co., Philadelphia. Pa, 


PAINT. 
Jos. Dixon Crucible Co., Jersey City, N. j. 


PATTERN MAKERS’ MACHINERY. 


Baker Bros.. Toledo,O. 
Fay &Co.,J A.. Cincinnati, O. 
Fay & Scott, Dexter, Me. 


PERFORATED METALS. 
Barrington & King Perforating Co.. The 
Chicago, Ill 
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PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., Bridg Conn. 
Bignall & Keeler M Be Piwardavilie, Ill. 
Curtis & Curtis, Bridgeport. Conn. 

Merrell Mfg. Co., Toledo, O. 

Pedrick & Ayer Co., Philadelphia, Pa. 
Saunders’ Sons, D.. Yonkers, N. ¥. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 


PLANERS. 


Bement. Miles & Co.. Philadelphia, Pa. 

Betts Machine Co., Wilmington, Del. 

Davis & Egan Mch. Tool Co., Cincinnati, O. 
Detrick & yer Mach. Co., Baltimore, Md. 
Gray Co., G. A.. Cincinnati, O. 

Hendey Machine Co., T 
McCabe, J. J.. New York 
Niles Too! Works Co., Hamilton, O. 
Niles Too! Works Co . New York. 

Pond Machine Tool Co., Plainfield, N. J. 
Piatt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co.. New York. 
Whitcomb Mfg. Co., Worcester Mass. 


POLISHING WHEELS. 
Compress Wheel Co., Chicago, II1. 


POLISH, METAL. 


Hoffman, Geo. W., Indianapolis, Ind. 


PRESSES. 


Barnes Co., W. F. & John, Rockford, Ill. 
Bliss Co., K. W., Broogiyn, N. ¥. 

McCabe, J. J.. New York. 

apes © Granville Mfg. Co., Providence, 


nm, Conn. 


Perkins Machine Co., Boston, Mass. 

Prentice Bros., Worcester, Mass. 

Springfield Machine Tool Co., Springfield, O. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, vu. 


PRESSES, HYDRAULIC. 
Watson & Stillman Co., New York. 


PULLEYS. 


Reeves Pulley Co., Columbus, Ind. 
P JNCHES AND SHEARS. 

Hiiles & Jones Co,, Wilmington, Del. 

Long & Alistatter Co., Mamuilton, UO, 

McCabe, J. J.. New York. 

Watson- Stillman Co., New York. 

Williams, White & Co., Moline, Ill. 


RACK CUTTING ATTACHMENT. 
Cincinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE, 


New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 


RZAMERS, 


Morse Twist Drill & Mch. Co., New Bedford, 
Mass 


ROLLING MILLS. 


sents & Granville Mfg. Co., Providence, 


ROPE, WIRE. 

Trenton Iron Co., Trenton, N. J. 
RUBBER GOODS, 

Peerless Rubber Mfg. Co., New York. 
RULES. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
RUST PREVENTATIVE. 

Golding & Co., Boston, Mass, 
SCHOOLS. 


Columbia University, New York. 
International Correspondence Schools, Scran- 
ton, Pa. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, Ill. 


SCREW MACHINES (see Turret Lathes) 





= - 
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The C & C Slow Speed 
Closed Ironclad Motor 


Is especially designed for hard service in 

mills and factories. Can be placed in any 
osition and belted, direct connected or 
ack-geared to its work. 


Highly Efficient and Non-Sparking. 
Aseaessaa 
Complete Electric Power Transmission Systems. 


The C & C Electric Company, 
147 Liberty St., New York. 


FOR ADVERTISEMENT OF 


TIGHT JOINT CO.,New York, 


See Issue Dec. 2, 1897. 











FOREIGN AGENTS 
Wanted in every country to handle 
U.S. MEVAL POLISH. 
Polishes ai! kinds of Metals. 
dest, Cheapest aad Goes Furthest. 
SAMPLES FURNISME0 FREE. 

Established 1884 H ghest Award World’s Fair, Chicago, 1893. 
GEO. W. HOFFMAN, 296 E. Washington St., 
INDIANAPOLIS, IND., U. S.A. 


WHITCOMB PLANERS. 


Hand and Power. 
Punches and 
WHITCOMB 
MANUFACTURING 
COMPANY, 


Worcester, Mass. 


English Agts, Seria, Son- - 
wawtuat & Co., Loudon. 


~ HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers and Importers 


810 Walnut Street, PHILADELPHIA. 


ga Our New and Revised Catalogue of Practical and 

Scientific Books, 88 es, 8vo, and our other Catal et 

and Circulars, the whole covering every branch of 

Science applied to the Arts, sent free and free of t- 

age to any one in any part of the world who fur- 
h his address. 


Thos. H. Dallett & Co. 


PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Dzills, 
ELECTRIC 
DRILLS. 






































3CREWS, MACHINE. 
Cincinnati Screw and Tap Co., Cincinnati, O. 
W —~ Machine Screw Co., Worcester, 
ass. 


SCREW PLATES. 


We.ls Bros. & Co., Greenfield, Mass. 


SHAFTING BOXES. 


Hyatt Roller Bearing Co., Harrison, N. J. 


SHAPERS. 
Bement Miles & Co.. Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincia-~ 
nati, O. 
Gould & Eberhardt, Newark, N. J. 
Hendev Machine Co.. Torrington, Conn, 
Kelly Machine Co., R. A., Xenia, O. 
McCabe, J. J.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Smith & Mills. Cincinnati, O. 
Springfield Machine Tool Co., Springfield, Os 
Walcott & Son, Geo. D , Jackson, Mich. 


SHEARS. 


Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 
Bement, Miles & Co., Philadelphia, Pa. 
Betts Machine Co., Wilmington, Del 
Davis & Egan M. T. Co., Cincinnati, O. 


SPACING TABLES. 


Long & Allstatter Co., Hamilton, O, 


SPECIAL MACHINERY. 


Beaman & Smith, Providence, R. L 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O. 


STEEL, 


Crescent Steel Co.. Pittsburg. Pa. 
Jessop & Son., Wm., New York, 
Jones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
Errington, F. A , New York. 


TAPS AND DIES. 
Besly & Co., Chas. H., Chicago, Ill. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE. 


Strelinger & Cc., Chas. A., Detroit, Mich, 


TOOL HOLDERS. 
Armstrong Bros. Tcol Co., Chicago, Il. 
Gould & Eberhardt, Newark, N. | 
Hugh Hill Tool Co., Anderson, Ind. 
Walker, John. Chicago, Ill. 


TOOLS, MECHANICAL, FINE. 


Brown & Sharpe Mfg. Co.. Providence, R. I. 
Starrett Co., L. S., Athol, Mass, 


TURRET LATHES (Screw Machines). 


Brown & Sharpe Mfg. Co., Providence, R. 1 

Bullard Machine Tool Co., Bridgeport. Conn, 

Cleveland Machine Screw Co., Cleveland, O, 
Davis & Egan Mch. Tool Co., Cincinnati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

yous & Lamson Machine Co., Springfield, 
dge & Shipley Mch. Tool Co., Cincinnati, Q, 
McCabe, J. J.. New York, 

Pearson Machine Co.. Chicago, Il. 
Springfield Machine Tool Co., Springfield, O, 
Warner & Swasey, Cleveland, O, 


VALVES, 


Jenkins Bros., New York. 


WIRE, IRON AND STEEL. 


Trenton Iron Co, Trenton, N. J. 


WIRE MACHINERY. 


Goodyear. S. W.. Waterbury. Conn. 
Turner, Vaughn & Taylor, Cuyahoga Falls, O. 


WOODWORKING MACHINERY. 


Bentel & Margedant Co., The, Hamilton, O, 


WORM GEARS. 


Albro-Clem Elevator Co., F hiladelphia, Pa, 
Morse, Williams & Co., Philadelphia, Pa. 
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2d-Hand Tools. 


LATHES. UPRIGHT DRILLS. 
10 in. x4 ft. Reed. Barnes Friction disk. 
12 in. x 5 ft. Reed. Barnes 20 in. hand feed. 
13 in. x 6 ft. Ames. Prentiss 21 in. bk gd. 
18 in. x 6 ft. Blaisdell. Karnes 22 in, complete. 
14 in, x 6 ft. Reed, Aurora 98 in, complete. 
16 in. x 6 ft. Reed Prentice 80 in. complete, 
16 in. x 6 ft. Bogert, Taper. RADIAL DRILLS. 


- x7 ft. Pratt & Whitney. 
-x12ft Bullard. 

. x8 ft. Flather. 

~x8ft New Haven. 


Niles, 100 in. swing. 
Baush 110 in. swing. 
Baush, 160 in, swing. 


93 in. x 12 ft. New Haven, j MILLING MACHINES. 
24 in. x 12 ft. Putnam. . 
$4 in. x 22 ft. Fifi-ld Garvin No, 2, hand. 
-~ ‘ : Pratt & Whitney No. 0, auto. feed. 
26 in, x 10 ft. Fifield. incl No. ? fe 
26 in. x 12 ft. Putnam. incinnad Mo. 9, auto. F806. 
| Pratt & Whitney, Lincoln pattern. 
80 in, x 14 ft, Fitchburg. | Shon a ith teal & 
33 in. x 18 ft. Fifield. Jn versai, empsm) ,» woo Size. 
Universal, Brown-sharpe, No. 4. 
SHAPERS. SCREW MACHINES. 
12 in. crank, Prentiss. | Jones & Lamson 1-@ in. wire fee 
14 in. crank, Gould & Eber. Windsor 7-8 in. hole, plain. 
14 in. trav. head, Fitchburg. Bicycle size, ¥ 1-16 in. hole. 
94 in. friction, Herdey. GRINDING MACHINES. 
Gisholt Tool Grinder. 
PLANERS. Cincinnati Tool Grinder, 
28 in. x 6 ft. Putnam. Brown & Sharpe, No. 2, surface, 
b in. x 5 ft. Pond. Inamond, No. 1, Universal. 
in. x 8 ft, Niles, 2 heads, 


MISCELLANEOUS. 
Bolt Cutter, 1 1-4.1n., National. 
- x8 ft. New Haven. Stiles Presses, Nos, | and 2, 
. x8 ft. Pement Cut-off Machines, 2 and 3 in. 
- x 1 ft. Fitchburg. 'l + Boring Machines. 
. x 16 ft, Putnam. i 


+ & 6 ft. Rochester. 
. x 8 ft. Hewes & Phil. 


er Toole 


J. J. McCABE, 


14 DEY STREET, NEW YORK, 


. «- Successor to .F. 
E. P. Bullard’s N Y. Machinery Warerooms. 


SECOND-HAND 


MACHINERY. 


ENGINE LATHES. MILLING MACHINES. 


No. 1 Garvin Universals. 


1 14 in. x 3 ft. 6 in. Putnam. N - a Bt 

115 in, x 6 ft. Dustin. 1 No, 1 Cincinnati Universal, 
l15in. x6ft. W.a&L | 1 No, 4 Kempsmmith, plain. 

1 i6in. x 5 ft. Ames. 1 P. & W., Geant pattern. 

| 16 in. x 7 ft. D. & H. DRILLS. 

118 in. x 8 ft. D. & H. 1 94 in. Harris, Bk. G’'d. 

1 vain. x 13 ft. L. & M., special. 1 34 in. Harris, Bk. G'd 

1 21 in. x9 ft. P. & W., elev. rest | } 3-spindle, Hendey. 


and taper att, 
v7 in, x 10 ft. D. & H. 


1 1 No, 3 4-Spindle, Garvin. 
lv8in. x 12 ft. W. & L. 
1 
1 


1 6-Spindle, Quint, turret drill. 


32 in. x 13 ft. Bement. SCREW AND CHUCKING 
32 in. x 16 ft. Putnam, MACHINES. 
(48 in. x 18 ft. G. &S. 1 No. 2 P. & W., Wire Feed. 
1 Pit Lathe, 727 in. and 18 ft. 1 Be . 4 Windsor, plain. 
1 . 4 Windsor, W. F. & P. F. 
PLANERS. 2 Niles, ae tools. 
116 in, x 16 in. x 3 ft. Hand Feed. | | ni in. P. ( 13 king, with 
5m. 50m. COS roe Bk. G., Fr. C and P. F. 
1 24 in, x x4 in. ft. L. & M. 
1 26 in, x 26 in. x ft. Gleason, 1451 MISCELLANEOUS. 
1 30 in, x 30 in. x 10 ft, Niles adhe ES De » o, oe 
1 82 in, x 96 in. x 14 ft. Gray, with |). fs. Pestable Riveter. 
two heads. » Haney Gensed } eliciting Gh 
136 in, x 36 in. x 19 ft. Powell, ee ee ee ee 


1 Whiton 4 in, Centering Mch. 


with two heads, 5 Ctecuen these. 


1s > 8 36 in. x 18 ft. —! . © te Wek Date ®, 
“yng * eet > Grinder, 
1 a a ¢ not 6 ft. P. M. T.) 1 Garvin Cutter Grinder No. 3. 
sealable see | 1 No. ¥ Bement Hor. B. & D. Mch. 
1 No. 0 Newark Hor, B, & D. Mch. 
SHAPERS. No, # Pedrick & Ayer Cyl. Borer. 
19 in. Travelling Head, Wm. Sel yin. H, & R. ¢ utting Machine. 
lers. 3 Bolt Cutters, different sizes. 


114 in. Travelling Head, Bement 1 New Haven Slotter. 
1 12 in. Crank Motion, > pringtield. ! IXL ‘Sa inders tipe Mch. 
115 in. Crank Motion, Kelly. | 1 No, § Saunders Pipe Mch. 


Send for Circular. Prices on Application. 


THE NILES TOOL WORKS CO.. 
138 Liberty St., New York City. 








OPEN-SIDE PLANERS. 


To make room for larger tools in our own shop, 
we will sell cheap, and deliver immediately, 


2-Hand 


One 48" x 54" x 20 
One Extension 48" x 87’ x 24 


Three Heads. 
Four Heads. 


Detrick & Harvey Machine Co. 


Baltimore, Md. 





IRON and BRASS 
Working Machinery. 


WILLIAM BARKER & CO. 
Cincinnati, Ohlo. 


250 New Machine Tools, 
150 Second-Hand Machine Tools 


IN STOCK AT OUR STORE. 





We are Agents for: 


Blaisdell Lathes and Drills. 

Flather Lathes, Shapers, and Planers. 
Hamilton Lathes and Drills. 
Whitcomb Planers. 

Hendey Lathes and Shapers. 

Slate’s Sensitive Drills. 

Bliss and Mossberg Presses. etc., etc. 


Largest Store in America and most 
Complete stock of Tools. 


Call or Write 


The Garvin Machine Co., 


Spring and Varick Sts., 
NEW YORK. 
Philadelphia Store: 31 No. 7th St., 


Philadelphia, Pa. 


BARGAINS » 


NEW AND SECOND HAND MACHINERY. 


Lathes from 12” to 48," Planers from 20° up to 60°, 

54” and 60” Radial Drills. No. 2 Newton Milling 
fac hine, No. 2 Screw Machine, Shapers from 6’ 
to 30°. Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, =, Boilers, Pumps 


FRANK TOOMEY,. 3h N. ‘THIRD ST., PHILA. 
FOR SALE—Dovus te HEAD PLANERS. 


32" x 32x 20’, Lodge & Davis, 

42"'x 42x 16’, L. W Pond, 
These planers were used for planing lathe 
beds, and are practically new. Will trade 
for other machinery. 


Prentiss Tool and Supply Co., 


817 Carroll Ave., Chicago, Ills. 











Drop Hammers, 
Presses, 
Special Mach’y Dies, 


THESTILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 


C.H. & D. ev 


BEST LINE 


CINCINNATI ro 
CHICACO 
TOLEDO 
DETROIT 


D. G. EDWARDS, Pe~ senger Traffic Manager. 








SECOND-HAND MACHINERY 


In Excellent Condition. 


LATHES. 15° Steptoe Crank Shaper. 
10° x 4’ Frasse. 22" Walcott Geared Shaper 
12” x 5’ Silk. 20° x 20° x 4’ Pease P laner. 
15° x 6’ New Haven. Vxs@xy * 


15° x 6’ Porter. 24° 
16° x 7’ Star. 

16° x 8’ Porter. 

17° x 8’ Lathe & Morse. 
18" x 8’ Lodge & Barker. 
18° x 10’ Porter. 

20° x 12’ Gray. 

20° x 14’ Muller, 

24° x 10 Scott. 


x 24" x & Pond 

30° : 30° x 6’ Gray = 

20°" Barnes Drill. 

20° Davis & Egan Drill. 

24° Plain Drill. 

8-spindle Woodward & 
Rogers’ Sensitive Drill. 

5’ Arm, Davis & Egan Ful) 
Universal Radial Drill. 

24" x 12’ Porter. Reed Hand Miller. 

36° x 16’ Putnam. Grinders, Brazers, etc. 


Full Line Latest Improved New Machine Tools. 


J. B. DOAN &£Co., 


68-70 So. Canal St., Chicago. 


Lathe Shop. 


Machinery and Small Tools of a 
Shop fully equipped for manufacturing 
lathes. All for sale at very low prices 
to close out quickly. 


30 Engine Lathes, 16-in. 
2 Blaisdell Drills, 28-in. 
Blaisdell Drill, 44-In. swing. 

Whitcomb Planer, 17 In. x 4 ft. 

Flather Planer, 22 in. x 5 ft. 

Flather Planer, 24 in. x 6 ft. 

Pease Planer, 24 In. x 6 ft. 

Gray Planer, 24 In. x 7 ft. 

Powell Planer, 30 In. x 8 ft. 

Pond Planer, 32 in. x 10 ft. 

l’ond Planer, 42 in. x 24 ft. 

Gould & Eberhardt 36-in. Gear Cutter. 

No. 4 Windsor Screw Machine. 

Diamond Universal Grinder. 

Brown & Sharpe No. 1 Universal Miller. 
Diamond No. 2 Water Grinders. 

30-in, Stevens Pulley Lathe. 

30-in. Upright Boring Mill. 

48-in. Upright Boring Mill. 


HILL, CLARKE & CO., 


South Canal St.. 156 Oliver St, 
CHICAGO. BOSTON 


A Fine Assortment of 
Second-Hand ow 


MILLING MACHINES. 

1 neinnati Universal 

1 Br & sharpe | ersal, 
? Garvin Plain 





to 30-in. 
swing. 


swing. 


yee ret ee 





LATHES. 
£0 x 21 Wilmarth, tple qrs. 
84x 20 Cleveland, “* 
80 in. Pitt, tple. gra 
70 in, Newark Pulley, 2 tools 
62 in. Niles Pulley, 2 tools. 
36 x 16 Prentiss, C. Rest 
29 x 10 Perkins, plain rest. 
80 x 12 Smith, plain rest 
26 x 19 New Haven, C. rest 
6 x 10 Prentiss, C. rest and Tpr. 
93 x 8 Putnam, R. and F. rest. 
20-37 x 14 Illingsworth Gap 
20 x 14 Pond, C. R. and P. C.F 
20 x 10 Lodge & Davis, taper. 
18 x 8 Prentiss, C. R. and H.S 


11-3 Garvin P 
Garvin Heed. 
1 Garvin Hand 
W.. Pond Index 
s & lamson Lin in Pattern. 


I Slabb 


444A SAF 


92x 22 x 5 Ingers 
SCREW MACHINES. 


~ att “kt We they . re Fd 

2 Pratt & Whitney Wire Fd 

0 Pratt & Whitney Wire Fad. 
» DROP HAMMERS. 
ferrill Friction Droy 


16 x8 Dexter, C. R 
15 x 5 Star, RK 
14 x 6 Putnam, Kk es 700-Ib os rrill Friction Droy 
IB 6 L. & DY. Fe 1x Monitor. 6-0-1b. Mer Friction Dr 
Aedht sorte gery 7 fi », Pratt & Whitney Friction, 
90 x 5 Monthemont spinning. 470-1b. Me Dro 
4 


DRILLS. Merrill Friction Droy 
82 in. Pond, B. Grs. and » 
$2 intP. & W., B. Gre. & self feed 
60 in. Bickford, Boiler Makers’ 
24 in. Harringt Tapping 
sSpindle Lamson Gang Dr 
+-Spindle Garvin Gang 
2-Spindle Garvin Gang 
Barnes Friction [Disc 


PLANERS. 
42 x 42 x 10 ft. Putna 
86 x 38 x 10 ft. L. W. Pond 
37.236 x lv ft. N. ¥.Stm. Eng. ¢ 
96 x 25 x7 ft. Harr 


self feed 


sc" 


, 


MISCELLANEOUS. 
9-5) s Profiler 
rtor 1-54 n Profiler 
Mx Mx 7 ft. Putnam. 2-Spindle Wi ton Cer toring Met 
92 x 20 x 4 ft. D. W. Pond & Ilu i Saw with 
90 x 18 x 3 ft. New Have 
16x 16% 3 ft. New Ha 


SHAPERS. 
Hende r 
Prent he N Giant , 
15 in. Hendey Friet t 15 H. P. Paine Auto engine 
14 in. Betts Travellirg Head Iw. P Vertical Boiler 
i2 in. Warren Trave g Hea x7 Haxter Eng. & B 


§-Sy} ¢ National Nut Tapper 
N Garvin Hand Gear Cutter 
tin. Adams Auto. Bolt Cutter. 
94 in. Lowell Slotte 
16 in. 


SEND FOR COMPLETE LIST OF NEW AND 


SECOND-HAND MACHINERY 


Prentiss Tool & Supply Co. 
NEW YORK, CHICAGO, 





15 Liberty Street. 62-64 So. Canal St. 
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Grindstone Troughs 


Machinery and Machine Supplies 
for Machine Shops. 


Hill, Clarke & Co. 


160 Oliver St., BOSTON, 
16 8S. Canal St., Chicago, 


aii ° ° alld 
il) How to use ° 


an Emery Wheel 


Our new catalogue contains il- 
lustrations, descriptions and 
prices of our new lines of Bench 
and Floor Grinding Machines, 
and is also a condensed book of 








instruction to users of Emery 
Wheels, pointing the hows, 
whens and wheres. Freetothose 
who are interested 1n getting the 
most work and best work out of 


an emery wheel. 


, Norton Emery Wheel Co. 
ill) Worcester, Mass., U.S.A. ! ll) 
ally 


o iiiiip 


>a a<a ACCURACY >< pay 


DON’T SPOIL IT $ 


BY GUESSING. 
Use the Richards’ System 
of measuring machines ; 
these Gouge are guaranteed 
to roboo of an inch. 
Implements are adjusted 
at a temperature of 75°. 
ASK FOR NEW CATALOGUE JUST OUT. 
The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER CiTy, N.J., U.S.A. 
e222 ACCURACY 222s 








ACCURACY ©#©6 





e@aas ADVH noov 22a 


ot st 

















Send for Catalogue. 


P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


Worcester, Mass., U. S. A. 
London Agents: C. W. Burton, Griffiths & Co. 


PERKINS POWER PRESSES. 


We are 


The Largest Manufacturers of Presses in 
New England. 


PERKINS MACHINE Co. 


FACTORY: 


K and E. Ist Street, 
South Boston, Mass., U. S. A. 


SALESROOM : 


Hill, Clarke & Co. 
160 Oliver Street, Boston, Mass., U. S. A. 











PUSH IT, 


Crowd it, that’s what it is made 
for. It will do an enormous day’s 
work. Why? Designed that way. 
Power, stiffness, ease of operation 
and strictly modern movements. 
Ten seconds to change from one 
feed to another; same is true about 
cutting screws. 

Sizes, 14” to 42” swing. 

Beds in even lengths. 


The Lodge & Shipley Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 


eee 

















IMPROVED WALCOTT SHAPERS 


with the following original features: Projection of support for 
ram over the table. Angle-plate fastened to platen by a solid 
lock, giving rigidity and accuracy. Automatic down and 
angular feed, and special attachments if desired, 
Geared Shapers, 22’, 26’, 30’, 34’ and 48’ stroke. 
Crank Shapers, [4 , 16 , 18 and 22” strob 


English Agents, BUCK & HICKMAN, London. 


GEO. D. WALCOTT & SON, Jackson, Mich. 





26° GEARED SHAPER. 








THE en. 
STANDARD OF 
EXCELLENCE. 


R. Mushet'’ B. M. Jones & Co. 


SPECIAL AND TITANIC STEELS. BOSTON and NEW YORK 


THE BRADFORD ENGINE LATHE. 


SK 
Large Hollow Spindle 
Power cross feed. 





tt 
14” to 36" swing. 
6 ft. to 30 ft. bed. 


All lathes over 14’ 
have 5-step cone. 


tt 


g Automatic stop. 
Compound Rise and 
. Fall, or 
Plain Gib Rest. 
st 









, PATENTED "= 
mes . With New and Vale- - 
able Features. 


oupaneus A SENT ON APPLICATION. 
ee@ee 
SCHUCHARDT & ScunutTTE, Berlin, Germany. CHAS. CHURCHILL & Co., Ltd., Birmingham and London, 
THE J. A. Fay & EGan Co,, Chicago, IIL. Tue FB. A. Kinsey Co., Cincinnati, O. 
THE COOKE MacuiInery Co., 165 Washington Street, New York. 


THE BRADFORD MILL COMPANY, Cincinnati, Ohio. 











December 23, 1897. AMERICAN MACHINIST 15 


MORSE 
Twist Drill and Machine Co., 


NEW BEDFORD, MASS., U.S.A. 





STRAIGHT SHANK AND MORSE TAPER SHANE 








DRILLS WITH OIL TUBES. ccatteaal ~ . * 
FE LA T of E a L Are all they should be in design, workmanship and material. 
A { HES CATALOG FREE. 
FLATHER & CO.,. Nashua, N. H. 
— - ~ » a 

¢ build Milling Machines ses0<s=- 
able features of Range, 
ee mg Convenience and Durability. They are not excelled by any others. Work- 


manship strictly of the highest grade. 
Rempsmith Machine Coot Zo., Milwaukee, Wis., U.S. A. 














Sole European Agents: SELIG, SONNENTHAL & CO., 85 Queen Victoria Street, London, Eng. 
Sole Agent in Germany : B. SONNENTHAL, Jr., Berlin, Neue Promenade, 
J. J. McCABE, New York. THE PAIRBANKS CO., Philadelphia, Pa. THE STRONG. "CRRLISLE & TURNEY CO., Cleveland, Ohle, 


a ENGINE LATAES 
UJ a ¢ DRILLING MACHINERY 





WORCESTER MASS. U:S°A: 


BERLIN p LONDON 
VIENNA \ScHucHARD T BIRMINGNAM 


BRUSSELLS JC SCHUTTE PARIS ~ AD. JANSSENS 


+a te a tate te tetatetetetetateteteteteteteale ete RetteteaReteteteteReteteteteteteteteteatete te, 


BEMENT, MILES & CO, 


= Nene... ___ PHILADELPHIA, PA. 


, 39 CORTLANDT ST., 
NEW YORK. 


MARQUETTE BLDG., 
CHICAGO. 


A el ans 


‘CHAS. CHURCHILL © CC 




















f All Descriptions. | 9 “ 
Machine Tools ““ 0 CS 7 
SSSSSSSESESSSSSES SE SEE ASSES SEAR NA AA AMES EES 


ue Boring Machines, Milling Machines, Special To0ls “rece: 2. 


(hy Sa Sa Sa! Gate te ta! fa Sate Rte te te te te te tee te Det tee he hee 
Sa taD tata te ta Sa te te tate tote ta ta te te te ta! te! te te te! te eee’ 
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ENGINE LATHES 


.. TURRET LATHES 
SHAFTING LATHES 


oe FORGE LATHES 


AXLE LATHES 





Modern Machine Tools. .. 


.- Catalogue Free. 





HMamiilton, Ohio. 








the Niles Tool Works Co. 


Pailadoichice Boston, 
Pittsburg, St. Louis. 
39 Victoria St., London, S. W., tngland. 








viceaeed G. A. GRAY CO.. CINCINNATI, O, 
HILL, CLARKE & CO., 14 South Canal St., Chic: fe Il. 
STRONG, CARLISLE & TURNEY CO., 193 Bank , Cleveland, O. 





Mem Macon E. A. KINSEY & CO., 831 Wewt Fourth Bt., Cincinneti, O. 
THOS. K. CAREY & ae, CO., 26 Light St, Baltimore, Md, 
fy the following J.J. McCABE, 14 Dey St., New Yor! ity. 
Agents: PACIFIC TOOL & SUPPLY CO.. fos Finst., San Frarcisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO.,, Ltd. London and Birmingham, England. 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 24% 
inches by 2inches. The No. 2 will take tools up to2 inches by 144 inches. 
As savers of time and money these machines are unrivaled. 


mht A Sump PHILADELPHIA. 


Do 
You 
Know 














The following Agencies for the sale of «« Constant Angle ’’ Twist Drills have 
been established, at each one of which it is proposed to carry a complete 


stock : 
BOSTON : 
The T. & B. Tcol Co., 
PHILADELPHIA: 
The T. & B, Tool C« 
NEW YORK: 
Pratt & Whitney Co., 123 Liberty St. 
CHICAGO: 
Pratt & Whitney Co., 
BERLIN, 


LONDON, ENG.: 

Chas, Churchill & Co., 9 Leonard St., Finsb’y, 
BIRMINGHAM, ENG. : 

Chas, Churchill & Co., 6 Albert St. 
PARIS, FRANCE: 

Fenwick Freres & Co., 2t Rue Martel, 
COPENHAGEN, DENMARK: 

Gu.tav Halberstadt, Frederiksholm, Kanal 4. 
Gustav Diechmann & Sohn, Zimmerstras-e 87. 


144 Pearl St. 


9 O22 Arch St. 


42 South Clinton St. 
GEKMANY: 


SEA PERS 





-NAMO 

BELTING» 

EXPORT TRADE 
A SPECIALTY. 





ST. LOUIS, MO. 


GE AR WHEELS 


CUTTING 


Grant Gear Wi Works, 


135 South ite Street, 
HILADELPHIA. 
6 Portland Cent 


— a aun 





iy 


GRANT 


GEARS 





= DOUBLE TRIPLE Quick re STROKE (Trade Mark), 
Gives 100 per cent. more strokes per minute than 
any other Shaper made. 

Write for our °97 Shaper Catalog. 








The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. ( 


Selling Agent for Germany, Switzerland, Austria-Hungary, Russia 
Holland and Belgium: M, KOYEMANN, Charlottenstrasse, 112 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO, °6 P. Mall, Manchester 





i ACME 


Machinery Co. 


oe 
CLEVELAND, 0. 









ACME BOLT AND RIVET 
HEADERS, 
ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 
1-8 in. to 6 in. diam. 
Also SEPARATE 
HEADS AND DIES... 


nC SCREW BTAP ( 


STANDARD 4"° SPECIALS. 








4 CINCINNATI,O.,u.S.A. 
FORENGINES Ano MACHINERY. 








CRANES 


PAWLING & HARNISCHFIGER, 
163 Clinton ~ Milwaukee, Wis. 


Chicago Office: 6G. P. NICHOLS & BRO., Managers, 
1325 enue Bidg. 












Cle AY TON .-. FLIRs «© 
“= (OMPRESSOR WORKS 


26 @rrianast: NEW YORK 











PLanep Bevet Gears 
MACHINE MOULDED GEARS. 


Gears up to {2 Feet Diameter. 


NEWARK, NEw JERSEY, U. S. A. 
Joun Lane & Sons, Johnstone, Scotland. 
Foreign { Scuucnarot & Scurrm, Berlin, via, Brugsels. 
Agents: W Koxreen & Co., Moscow, Russia, Shaper Agents, 
w La &, Cup & ‘Banas, Vv jenna, Aus, Shaper Agents, 


























N 1001 CO. 


Mfrs. LATHES and GEAR PLANERS, 
6 Race St., Rochester, N.Y 

















